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ABSTRACT 

This document suggests a systematic approach to the 
development of appropriate applied basic skills instructional 
materials* It is part of BASICS, a set of integrated materials 
developed to assist teachers, counselors , and admin istrators in 
bridging vocational and academic skills* Section 1 discusses the 
prerequisites to development of materials. The Series of steps 
includes conduct needs assessment; determine job; conduct job 
analysis; identify tasks for instruction; conduct task analysis; 
cross-correlate occupational tasks with academic skills needed; 
determine type of instructional system; determine need to develop, 
adapt, update, or supplement materials; and specify the development 
task. Three types of curriculum material are presented as options for 
development from the preparatory work: competency-abased 
individualized instruction , applied learning in a problem^solving 
mode , and lesson plans for traditional instruction . The three 
succeeding sections describe the characteristics of each type of 
material, the rationale for use, and guidelines for development. A 
sample of each type of curriculum is included* Management of the 
development process is discussed with reference to monitoring 
progress and controlling for quality* Appendixes include a checklist 
for evaluating materials for sex equity, an introduction to the 
structure of a competency^based module r ^ competency^based module 
incorporating basic skills^ a student activity in a problem-solving 
mode, and a quality control checklist. (YLB) 
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Observation: The d^mlopnient of syetemi analysis and needs flssassment techniques^ 

coupled with the technical lophietlcatlon o1 Industrial training methods of Ibe 
last quarter-century, provides a cUmate in vocational education especially con- 
ducive to the adoption ol a ilmiiar approach to the teaching of basic skills. 

Ounn1982t P- 2 
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FOREWORD 



Converging factors point to a need to look for new pathways to vocational education excel- 
lence: thG public's increased expectations regarding academic outcomes of education, iieightened 
by a number of national reports; increased graduation requirements and declining vocationsJ enroJJ- 
ments in many states; the emphasis in the Perkins Act on the need for strengthening academic 
foundations; and business and industry requests that entry-ievel employees have a more thorough 
knowledge of the basic academics they will need to apply in their vocational fields. Those con* 
cerned agree that students need to have stronger basic academic skills as they leave secondary 
education programs— stronger academic skills for graduation, for work, and for life, 

Ttie National Center has sponsored diverse efforts dealing with basic skills in vocational educa- 
tion, from research to development to dissemination. Much has been learned about vocational stu* 
dents' basic skills learning problems. In order to make connections between research and practice. 
The National Center has, through synthesis and development, prepared an integrated package for 
teacher use, reinforcing this information with practical applications gteaned from teachers' reper- 
toires across the nation. The products in the package are aimed towjard enabling vocational and 
academic teachers to strengthen the academic component of vocational programs through joint 
effort. 

The BASICS: package provides resources in five focus areas: research findings, teaching tech- 
niques, instructional materials, instructional strategies, and support roles. The resources are orga- 
nized in three looseleaf guidebooks for flexible use. An accompanying videotape provides an orien- 
tation to the topic and to the package. 

The Bridger's Guide orients administrators, counselors, teachers, and en-ployers to the purpose 
and application of BASICS; individual roles are explained, resources identified, and implementation 
guidelines and strategies outlined in workshop format. Individual components to the guide are as 
follows: 

• Impfementation Guide describes the philosophy gf BASICS and provides guidelines for imple- 
menting the program, 

• Sirpport Ro/es for Basic Skills describes the role of administrators, counselors, employers, and 
families in a program for improving basic skills, 

m Primer of Exemplary Strategies provides teachers with examples of other teachers' successful 
efforts and diverse approaches, 

• Roadsrgn^ from Research (posters and brochures) highlights key research findings of interest 
to those involved in strengthening basic skills. 

Targeted Teaching Techniques provides vocational and academic teachers with assessment, 
planning, and management tools to improve students' basic skills. Individual components are as 
follows: 

• 7"ecftrt;que for Management: Time for Learning lays foundatiors for more effective basic skills 
instruction through studying the use o\ classroom time in teaching basic skills. 
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• TochniQue for Remediation: Peer Tutoring discusses the planning, implementation, and evalufl- 
tion of peer tutoring programs to strengthen students' basic skills. 

• TBCtiniQue for Computer U^e: Software Evaluation describes a procedure for joint evaluation of 
educational software for basic skills instruction. 

• Tectinique for individU3iiZ3tion; The Acadsmic Deveiopment pfan guides schooi staff through a 
systematic identification of individual student needs and steps to meet those needs. 

• Tectinique^ for Joint Effort: Ttie Vocational-Academic ApprOBctJ describes teaching tech- 
niques that vocational and academic teachers can use Jointly to Improve students' basic skills. 

Devetoping an tnstructionai ProgrBm provides teachers with practical and theoretical informa- 
tion on the development or selection of appropriate applied basic skills instructional materials. Indi> 
vidua! components are as follows: 

• instructionat Matsriais OBvBtopment discusses the prerequisites of materials development, 
alternative curriculum tVPeS. and guidelines for materials development and review. 

• Suppiementat instructionaf Resources identifies sources of basic skills instructional materials 
for use with vocational students. 

• tnstructionat Assistance fn Specific Basic ^kiiis prepares vocatjonai teachers to help students 
gain reading, writing, oral communications, and math skills. 

The National Center wishes to acknowledge the leadership provided to this effort by Robert 
Taylor, recently retired Executive Director. Appreciation is extended to the following individuals 
who served as a panel of experts to assist staff in planning strategy and recommending document 
content: Eugene Bottoms^ Consultant to the Southern Association of Colleges and Schoois: Michele 
Brown. Vocationai Supervisor. Idaho Falls School District. fD: Alton Crews, Superintendent 
Gwinnett County Public Schools. GA; Roger Faulkner fnstructor-Coordmator. Great Daks Joint 
Vocational School District. DH; and Darrell Parks; Director. Division of Vocational and Career Edu- 
cation. Ohio Department of Education. Appreciation also is extended to Charlsie Hina. Holmes High 
School. Covington, KY and to Joyce Schroeder, Great Daks Joint Vocational School District. Cin- 
cinnati. OH for their critical review of the document. 

Special recognition is due the foflowing National Center staff who played major individual roles 
in t^e development of the BASICS package: Richard J Miguel. Associate Director for Applied 
Research and Deveiopment. and Michael Crowe. Project Director, for leadership and direction of 
the project: Sandra G. PritZt Senior Program Associate. Judith A. SechSen Program Associate, and 
June Veach, Graduate Research Associate, for synthesizing and developing the documents; and 
Deborah Black for word processing the documents. Appreciation *s extended to The National Cen- 
ter editorial and media services personnel for editorial review, graphics, and production of Ihe 
documents. 

Chester K. Hansen 
Acting Executive Director 
The National Center for Research 
In Vocational Education 
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EXECUTIVE SUMMARY 



The instructional materials used by students and teachers are a primary factor in the learning 
equation. ThuSi the need to search out or develop instructional materials is ever-present. The pro- 
cess of review and development can be complex and cumbersome without a systefnatlc. efficient 
system. If the systematic approach suggested in this document is used by vocational and aca- 
demic teachers working as a teami the result is likely to be a program th&; . . ngthens student 
basic skills through the application of academic concepts to vocational > 

The first major section of ImtruQtionai MatBriats Dey/eiopment discusses the prerequisites to 
development of materials. The prerequisite series of steps Is designed to lay a firm foundation for 
development of materials in any of a variety of modes and includes: 

^ Conduct needs assessment 

• Determine job 

• Conduct job analysis 

• Identify tasks for instruction 

• Conduct task analysis 

• Cross-correlate occupational tasks with academic skills needed 
^ Delermine type of instructional system 

• Determine need to develop, adapt, update, or supplement materials 

• Specify the development task 

Three types of curriculum material are presented as options for development from the prepar- 
atory work: competency-based individualized instruction* applied learning in a problem-solving 
mode, and lesson plans for traditional instruction. The three succeeding sections of the document 
are devoted to describing for each in turn the characteristics of that type of material, the rationale 
for use. and guidelines for development* A sample of each type of curriculum is included as an 
illustration of the principles discussed. 

Management of the curriculum development process involves monitoring progress and con- 
trolling for quality. Monitoring is discussed with reference to controlled routing and coordination 
of effort. The resulting material should be reviewed for quality in two ways, internally and exter^ 
nally. Internally, the development team reviews the materials to determine how closely they cor- 
respond to the agreed-upon guidelines for development. Externallyi teachers using the materials 
evaluate how well they meet the Intended objectives in terms of student learning. 



xi 

)3 



Introduction 



The instructional materials used by stu- 
dents and teachers are a primary factor in the 
learning equation. All teachers value materials 
that can effectively assist them in helping stu- 
dents to strengthen skills— both vocational and 
academic. Applied learning of academics can 
take place only if the academic concepts in 
vocational programs are carefully identified and 
incorporated meaningfully into the instructional 
materials for vocational students. 

The need to search out or develop instruc- 
tional materials is ever-present. Even if teachers 
are fortunate enough to have found materials 
suitable for their program objectives, their stu* 
dents' learning needs^ and their own teaching 
style, those materials will have to be updated 
periodically to stay current with changes in 
technology and needs of employers. 



The approach presented here is one that 
relies heavily on laying a firm foundation for 
instructional materials development. The analy- 
sis of need and of the content to be included rn 
the materials is the same analysis regardless of 
the type of instructional materials to be devel- 
oped ultimately. Thus the first major section 
discusses the prerequisites to development of 
materials. Once the prerequisites have beer 
metr materials can be developed in a number of 
modesi and the development flows logically 
from the foundation already laid. Three modes 
are presented as options in the three succeed- 
ing sections. 

« Competency-based materials 

« Materials for applied learning in a problem- 
solving mode 



A systematic approach to instructional 
materials review and development is important 
not only because the materials themselves play 
such ar important part in the learning equation 
but also because the process of review and 
development can be complex and cumbersome 
without an efficient system. Without such a sys* 
tem.it can be tempting to settle for less than the 
optimum set ot materials. With such a system^ it 
is easier to analyze exactly where and what the 
needs are, what types of materi als will best meet 
the needs, and what has to be done to get those 
materials. If this systematic approach is used in 
concert by vocational and academic teachers 
working as a team, the result is likely to be a 
program that strengthens student achievement 
through applying academic concepts to voca- 
tional tasks. 



• Lesson plans 

The first two modes are options for student 
materials* while the third enables a teacher to 
plan for effective coordination of instruction. 
The three modes are not separate in all respects; 
features of all three (and other options as well) 
can be applied together. The flowchart {figure 1) 
on the following page shows the conceptual 
organization of this document. The next section 
describes the flow chart steps 1 through 9, 
whereas succeeding sections describe modes 
for the development of materials as illustrated 
by step 10. The last section describes the steps 
for the management of the development 
process. 
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(T) (conduct needs assessment^ 

— V — 

(2) (^DETERMINE JOb) 



I 



(3)(C0NDUCT JOB ANALYSIS^ 

i 

(4)( Tdentify tasks for instruction^ 
@(c^onduct task analysis^ 



(i)/CROSS-CORRELATE OCCUPATIONAL TASKS 
WITH ACADEMIC SKILLS NEEDED 



@(^DETERMINE TYPE OF INSTRUCTIONAL SYSTEM) 




(§) ( DETERMINE NEED TO DEVELOP, ADAPT, 
l^PDATE, OR SUPPLEMENT MATERIALS 

i 

(9) (specify the DEVELOPMENT TASK^ 
% (develop MATERIALS^ 



(cBe) (traditional) f PROBLEM^ (oTHEr") 
^ ^ ^ V. SOLVING J ^ ^ 

Figure 1. Systematic approach to instruclionat materials development 
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Prerequisites to 
Development 



A number of steps Should be taken to lay a firm foundation for curriculum development. These wilt 
be discussed in sequential order as shown in figure 1 . 
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CONDUCT NEEDS ASSESSMENT 



0 



The need for a new curricular program or a 
program update should be clearly identified as a 
first step. Instructional materiais development 
requires a great deal of time and effort. The 
decision to commit the necessary resources 
Should be based on demonstrated knowledge of 
the need. This ensures careful use of the 
resources and also provides the motivation and 
incentive necessary to carry the project through 
to completion. 

For a vocational program, the ultimate 
demonstration of need is that jobs are available 
for students who graduate with particular sets of 
skills. Those jobs might be entry-level positions 
with training beyond secondary school neces- 
sary for advancement* but certainly the focus is 
on available wor^ after training. 

Vocational needs assessments vary in scope 
and formality as weil as in methods used. Evi- 
dence of the needs of business and industry can 
be provided by advisory committees, commu* 
nity surveys, and follow-up of graduates. These 
can be supplemented by reviewing literature on 
the subject. (Information on these methods can 
be found in Modules A-1 to A-11 of the 
PerformsncB'Based TBBcher EduC3iion Modules 
developed by the Nationai Center for Research 
in Vocational Education.) Such evidence will 
form a solid base for Instructional materials 



development for a new occupational program, 
or for revision of an existing program. It is 
important that the need be weli demonstrated to 
add new programs, or to revise existing ones. 

Other components of need may be present 
as weil. Employers are calling for employees 
with higher leve.ls of academic basic skills to 
meet the chan^'ing demands of occupations. 
The recent natiOi'^^l studies stressing the need 
to strive for excellence in education have led 
states and districts to increase academic 
requiretrients and to demand evidence of the 
academic content of a course before credit can 
be granted toward graduation. It may be neces- 
sary to rework or expand instructional materials 
to meet these new academic requirements. The 
nature of the need and the specifics of the new 
requirements should be set forth clearly for all 
who are to be involved. 

Anotherwayto support vocational programs 
Is to develop courses that focus on academic 
concepts needed in the vocational program and 
on vocational applications of those concepts. 
Examples of such courses are Technical Com- 
munications or Math for Welders. Establishing 
the need for such a vocational-academic, or 
integrated, course entails showing how the 
course is to complement one or more vocational 
programs. 
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(2) ( ^ETERMINE JOB ^ 



If the need is to develop materials to train 
students for a particular job and a job analysis 
approach is to be used, the next step is to estab- 
lish th^ parameters of the job. A job is under- 
stood to be a specific position requiring the per- 
formance of specific tasks. A job description 
should be developed {or located) that will pro- 
vide everyone working on the project with a 
common understanding of the job. The descrip- 
tion shoufd include — 

• generally stated job tasks 

* location and conditions of the job 



^ main job functions and job relationships 

Job descriptions can be found in the D/c- 
tionary of Occupattonaf y/f/es (DOT) published 
by the U.S. Employment Service and in the 
Occupational Outlook Handbook (OOH> pub- 
lished by the U.S. Bureau of Labor Statistics. 
Since job descriptions In these sources reflect a 
broad national perspective, they should be 
adapted for local applicability. It is useful to 
determine the range local industrial or busi- 
ness employmenti the nature of the firms 
employing such workers, and the variety of job 
titles used. 
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CONDUCT JOB ANALYSIS 



T 



Job analysis fa a process used to identify 
the tasks that are important to workers in a given 
Occupation. The resulting task list forHDs the 
basis for vocational! nstruction. For a new voca- 
tional program it will beimportant to generate or 
locate the entire task list. For a program update, 
assuming that the existing curriculum is based 
on a wefi defined task list, only vertfrcation and 
revision will be necessary. 

A number of alternative and acceptabte 
approaches to job analysis are available, and the 
situation will dictate the approach to be used. 
The time and effort Involved must be considered 
aJong with the need to know that students will be 
trained for the tasks that will be required of them 
on the job. DACUM or ''Developing a Curricu- 
lum" is a relatively new and innovative approach 
to job analysis that provides a viabfe alternative 
to traditional, time-consumirigi and costly 
approaches and yet successfully identifies a 
solid and localized base for curriculum devel- 
opment. The information on the DACUM pro- 
cess presented here is from DACUM Handbook 
(Norton 1985) published by the National Center 
for Research Vocational Educatron. The 
National Center has been actively involved with 
refinement of the DACUM process and with 
training facilitators in the process. The DACUM 
Handbook presents complete guidelines for 
implementing the process. 



What is DACUM? 

DACUM analysis is a very effective method 
of quickly determining the competencies or 
tasks that must be performed by persons 
employed in a given job or occupational area at 
relatively low cost. The profile chart that results 
from the DACUM analysta is a detailed and 
graphic portrayal of the skills or competencies 
involved In the occupation being studied. A 
sampteof a DACUM chart is provided (see table 
1.). 

DACUM operates on the following three 
premises, 

1 . Expert workers are better abfe to describe/ 
detine their job than anyone else, 

2. Any job can be effectively and sufficiently 
described in terms of the tasks that sue- 
cessful workers in that Occupation 
perform, 

3. All tasks have direct implications for the 
knowledge and attitudes that workers must 
have tn order to perform the tasks 
correctly. 

A carefully chosen group of eight to twelve 
experts from the occupational area under 
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IH-4) Uwd or 
» Rtqutnd 


PrlnlaF 
AllKtimtnit 


PfBtalsnn 


fH-r) Cenvcl 


l^i«t»typaHHtF 


(1-1) Miut 
Down A]pl«ii 


|i-2) BniH) Up 


(l<3} U V* UHllty 
PkifMtEont 


CM] Ptn<,rm 
Proc*dbm 


(l<l^ Updil^ 


PtAblvntt 


£1 73Cof»ci 
Pri>bliint 




Opart tei'i 
MimHl 


CompAnr Pot- 
lev 4 Pnie*- 
dum ItonHl 




Blandard RnN 








(K-l)Trtnt- 
cnbr frwn 
□letoUen 
Eqiripnwfil 


<K-2> Uh Cftpy 


tll.3| Utt Opl^ 
A«tf«r 






0.-1^CI»rily 
wtUi Cuflloiii*t 


(L-S) ACCipl 


|L*3) HmMU 
UhrUHWiibIt 


|L-4} CKUHIth 
cud Plappon 


(L-S) E^UblM 
?nlBriH« w. 


GompuMr 
Ttrmlnology 


CapafaMfty 


IL.n} Fonrard 
Inionutlon i« 
Mafugtmtfll 


Foiward 

Infv. Gqn«ni- 
Infl SrMtiu 


SuppVlfi 




(M.1| CfffiOnvt 


<M-X) EHptffj- 
IIMflit iMNt 

FtHiettonl 


<M*3) U»» 
Gevd PtioMfin- 

THiiniqu*t 


IM-<) Pinici- 
pltt In U»*r«r 
hita. Qr«Vpt 


TndB 

P(ifatk«t>«'fc« 


^M>6tAil>nd 
^mln«rt And 
TmdaShanff 


FHntMar- 
VountK 
wtthOttHf 
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consideration form the DACUM commfttee. 
Committee members are recruited directly from 
business, industry, or the professions. Thd 
committee works under the guidance of a facil- 
itator for two to threfr days to develop the 
DACUM chart. Modified small-group brainstorm- 
ing techniques are used to obtain the collective 
expertise and consensus of the committee. 

The DACUM committee is carefully guided 
by the facHltator through each of the following 
steps: 

1. Orientation to DACUM 

2. Review of job or occupational area 
definition 

3. Identification of general areas of compe- 
tence (duties) 

4. Idemificatlon of specific tasks perfOrmod 
in each of the general areas of competence 

5. Review and refining of tasK and duty 
statements so that they begin with an 
action verb indicating what a person cfoes, 
followed by an object — the element acted 
upon, and sometimes a qualifier) 

6. Sequencing of task and duty statements 

7. Identification of entry-level tasks 

8. Other options, as desired 

The DACUM process usually results in 100 
to 200 task statements (also referred to as com- 
petencies) that outline ivftst a successful worker 
in a particular job orclusterof related jobs must 
be able to do. These tasks are then commonly 
submitted to a larger but still select group of 
workers and/or their immediate supervisors for 
verification purposes. 

Although the DACUM process has been 
used for several purposes, it is ideally suited for 
researching (1) the competencies that should 
be addressed in the development of new train- 
ing programs, (2) the competencies that should 
be delivered by exi&ting training programs* and 
(3) the current relevance of existing OACUM 
charts. 



One additional benefit of DACUM is Its pub- 
lic relations value to the educational institution 
doing the DACUM. Many schools that have used 
OACUM report such reactions as the following: 

* Offers of equipment and supplies 

* Offers of resource persons to help teach in 
emerging technology areas 

* Requests for inservice training programs 
to meet local Industry needs 

* Greatly increased support of the educa- 
tional institution In a variety of ways by 
local business and industry, labor, and 
management 

Modified DACUIM 

DACUM has also been used in special 
applications of the usual process. In some situa- 
tions, qualified workers cannot be released for a 
2-day workshop. In other cases^ resources have 
proven too limited for the entire process. Some- 
times if the purpose of the job analysis is for 
update rather than development of a new pro- 
gram, a shortcut method has been sought. 

A modified DACUM depends on the use of 
existing task lists that the panel is asked to 
review. One day has generally been adequate 
for the panel to review and accept, modify, or 
reject each general area of competence and task 
statement derived from the existing lists. Cau- 
tion shoujd be exercised In using existing lists. 
The lists may be out of date or may not reflect 
tasks performed by local workers. 

Sources of task lists include the following: 

* State curriculum laboratories {e.g.. Ohio 
State University* Colorado State Univer- 
sityi and the Oklahoma State Department 
Df Vocational and Technical Education) 

* The six regional curriculum cenierSi one of 
whichi the East Central Network for Cur- 
riculum Coordination {ECNCC) in Spring- 
field* HtinoiSi has established a Task List 
Access System 



The Vocational'Technical Education Con- 
sortium of States (V-TECS) In Atlanta. 
Georgia 

The DACUM Exchange (DEX) at Humber 
College In Toronto. Canada 



• Open Entries, a national competencybased 
vocational education information exchange 
network at Florida State University in 
Tallahassee 

• Curriculum guides as available 
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IDENTIFY TASKS FOR INSTRUCTION 



T 



After detailed information has been coh 
lected about the requirements of a job. the next 
step is to seiect those tasks that are beat taught 
in the classroom; this means deleting tasks that 
are best taught on the \ob (on-the-job training or 
OJT] and those that do not require any type of 
instruction or training. 

In the early stages, those developing a 
course must be guided by their own judgment 
and past experience. Later, as the evaluation 
process feeds back information on instructional 
effectivenesSi the course can be adjusted more 
objectively. However, until this feed baclc occurs* 
judgments should t>a made by people who Know 
the curriculum and who know the kind of person 
likely to succeed In a particular job. 

Atask selected for schooHnstruction should 
meet at least one of the selection criteria listed 
below. 

• Task is performed by alarge percentage of 
jobholders. 

• Task is performed frequently^ 

« Task is critical to job accomplishment. 

• Task is essential in performance of another 
task. 

• Task is required immediately upon entry 
Into job. 



The following are criteria for deciding that 
the task Should be learned on the job. 

« Task is relatively easy to iearn. 

• Task is performed Infrequently. 

• Task is performed by a small percentage of 
jobholders. 

The foil owing criteriaa re reasons for reject- 
ing a task for either Instruction or training. 
Either reason would be sufficient for rejection. 

• Task can be performed without further 
instruction. 

• Task is similar to other tasks selected for 
instruction. 

In many cases^ decisions to teach a task in 
school rather than train for it on tha )ob will be 
relatively simple to make* due to known restric- 
tions on personnel equipment, facilities, or 
time. Similarly, many tasks clearly will be within 
the capabilities of on-the-job training. However, 
decisions that are not clear-cut — for example, 
decisions that school instruction is desirable 
but onty because it is relatively more efficient 
than on-the-job training-^could be subject to 
change later. Each task subject to such a mar- 
ginal decision must be noted so that i1 con- 
straints on school resources or course length 
dictate, the task can be converted to an on-the- 
job training requirement.* 



©^CONDUCT TASK ANALYSIS) 





The tasks that are verified as Important from 
the job analysis become the basis for modules 
or other units of instruction in the educational 
program. During the Instructional development 
phase thatfottows the DACUM process, the veri- 
fied tasks undergo a ta5^rana/ys/s> Task analysis 
\s the process of analyzing each task identified 
forinstruction to determine df/eastthe following; 

'This section Is adapted from Appl«by 



• Steps involved in performing the task (in 
sequence so far as possible) 

• Knowledge required to perform the task 

• Attitudes that are important to task 
performance 
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Task analysis maV also include identifying: 

• Safety considerations 

• Tools, equipmentp and materials 

« Standards for performance 

No matter how instruction is to be delivered, 
a thorougii task analysis is a must. It is at tiits 
stage tiiat tiie specific content ot an instruc- 
tional program is identified and pfacad witiiin a 
meaningful framework. A task analysis provides 
a firm foundation from wiiicii Instructional 
materials development can proceed. 

Specify the Requirements 

Tlie task analysis process involves breaking 
the identified tasks down into successively more 
detailed components or levels. Tiie task analysis 
siiould be geared to the purpose itwill serve and 
. the level of specificity required. The goal is to 
provide the level of specificity needed for effec- 
tive instruction but to avoid unnecessary detail. 
Here are several examples of the task analysis 
process. 

• If the task analysis wtii serve as the basis 
for curriculum update^ and it any addi- 
tional or revised materials will be Implanted 
in an existing set of materials, tasks shoufd 
be analyzed to the same level as the exist- 
ing curriculum^ 

« If the task analysis will be used to judge the 
need for curriculum update^ the compari- 
son with existing materiaJs will be easier tf 
the tasks are anaiyzed to the same levet^ 

• If new instructional materials are to be 
developedp the level of task analysis 
depends on variables such as the following: 

— Type of instruction (competency-based 
individualized modules require more 
detail than lesson plans that wiH be 
''filled in" by a teacher.) 

^Student population (If students have low 
levels of basic skills* the need ts 



heightened to analyze tasks to a fine 
level for the sake of clarity and 
simplicity.) 

— Length of program (Time is a considera- 
tion m whether specific detail as we)) as 
basic skills support can be incorporated.) 

—Standards imposed by the importance of 
the task (How difficult is it to learn the 
task, and/or the consequences of inade- 
quate task performance arrd so forth.) 

Several options are open as to who should 
do the task analysis* and this decision* too. will 
depend on the circumstances. InQeneral, some- 
one holding the job for which instruction is 
being developed should be involved. A teacher 
curriculum developer can work with a job 
incumbent or can go to the job site to observe 
and mterview. Workers can be brought in to a 
school or curriculum center. A team of instruc- 
tors can work on the analysis with reference 
materials and then ask a job incumbent to 
review the analysts. 

Task analysis forms should be provided to 
whoever is doing the analysis so that the analy- 
sis will be systematic and standardized. The two 
types of sample forms provided here have been 
used successfuJIy. Form A (tables 2 and 3) is 
Suitable for a general analysiSt perhaps to be 
used to update or supplement instruction. Form 
B (tables 4 and 5) rs more suitabfe for new 
course development. 

List the Steps (or Component Parts) 
of Each Task 

The steps, or component parts of the task 
breakdown^ should be listed in the first column 
of the task analysis form. (See column 1 of 
tables 3 and 5.) Some helpful procedures to fol- 
low in listing the steps are— 

« break each task into at least two (and usu- 
aiiy more) steps. 

• list the steps in their normal sequence* 

« list as steps a// the actions necessary to 
complete a task, 
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TABLE 2 
TASK ANALYSIS FORM A* 



Taskff - 

In performing this task the will need lo; 

COMPLETE THESE STEPS KNOW THE FOLLOWING EXHIBIT THESE AHtTUDES 

1. 



*Use additional pages II needed. Steps should be sequenced in their likely order of occurrence. All knowledge and allitude Items 
should be related to a step statement, 

^ .. U . .. .J 




TABLE 3 



Task— Produce business letters 

In performing this task, the secretary will 

COMPLETE THESE STEPS 

1 . Select appropriate materials 

Z. Use correct tetter format 

3. Check for correct punctuation and 
spelling 

4. Edit letter as needed 

5. Type letter 

6. Make appropriate corrections 

7. Proof completed letter 



TASK ANALYSIS FORM A~SAMPLE 



KNOW THE FOLLOWING 

Types of stationery 
Type styles 

Number and type of copies needed 

Business letter parts 
Business letter styles 

Punctuation and spelling rules 



Editing procedures 

Accurate and efficient operation of 
typewriters 

Correction materials 
Correction procedures 

Proofreading skills 



EXHIBIT THESE ATTITUDES 



Caring attitudes 

Exhibit concern for quality of finished 
product 

Appreciation for accuracy and 
neatness 

Appreciation for accuracy and 
neatness 



need o: 
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TABLE 4 



TASK ANALYSIS FORMS 



Duty; 
Task: 





Standards 
(how well) 


Tools and 
Materials 


Safety 


Re 


ated Knowledge 


Attitudes 


Science 


Math 


Language 



















TABLE 5 

TASK ANALYSIS FORM SAMPLE 



SECRETARY 



Duty:. 



PREPARE WRITTEN DOCUMENTS 
PREPARE A BUSINESS LETTER 



Standards 
(how well) 



Toots arid 
Materials 



Safety 



Related Knowi^dg? 
Science Matti ) Langua9e 



1 . Decide on letter 
I or mat 



2. Select material? 



3. Ch^ckdraltfor 
spelling, punciua-. 
tion. and editin9 



4. Edit letter as 

5. Type letter 



6. Proofread letter 

7. Make C0rrQCIiOn& 
or retyPe 



Make final check 



9. Submit to writer 



bu&irefis i^t' 
ter forniat 
used 

appropriate 
letterhdad 

appropriate 
type s:vle 

error ifee 



error tree 



arror free 
nea[ 



within rea- 
sonable 
time 



stationary 
tyPeheads 



pencil^ 

typewriter 
or word 
processor 



typewriter 
or word 
Processor 



avoid pa Per 
cuts 



typewriter 
or word 
processor 



understand 
business lat- 
ter torma[ 

iyp$ &tylas 



aditi ng 

skills. 

grammar. 

spelling. 

and 

Punctuation 



proofread- 
ing &l;ilts 
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• state steps that represent specificteaching 
points, and 

• use action verbs to describe the step. 

The form used should reflect the level oi 
detail decided on previously. If the task can be 


adequately described by breaking it down into 
the steps involved, a two-level breakdown is 
appropriate. An example of a two-level break- 
down is the following: 


Strueturfr 


Exampf? 


Task (Level 1) 


Task: Produce a line negative 




Stet^ 1: Prepare the darkroom 


Stepi ^ 


Step 2: Prepare the camera 


Step 2 \ (Level 2) 


Step 3: Make the exposure 


Step 3 J 


Step 4: Process the negative 


If a more detailed (say. a four^level breakdown Is indicated, it can De handled asfoHows: 


Structure 


(In this case, a task Is broken up into its 




component operations. Operations are 


Task (Level 1) 


viewed as logical groupings of steps, and 


Operation (Level 2) 


procedures tetl what to do to perform a 


Step'( Level 3) 


step.) 


Procedure (Level 4) 





An example showing a four-level breakdown is provided below. 



Task: Produce a line negative 

Operation: Prepare the darkroom 

Step 1^ Prepare the processing chemicals. 

Procedures: a. Place three trays in the sink. 

b. Measure the correct amount of developer (1/2 part A to 1/2 part B). 

c. Pour mixed developer Into the first tray. 

d. Pour 1/2-inch of stop bath Into the second tray* 

e. Pour 1/2-inch of fixer into the third tray. 

Step 2: Prepare the sink. 

Procedures: a. Plug necessary drain holes. 

b. Fill the sink with enough 68^ water to match the level of the 
chemicals in the trays or a minimum of 1/2-inch. 

c. Adjust running waterto 68'' and allow it to flow into the rinse tub o1 
the sink and drain out an ovj^ffflow. 

Step 3: Turn off the room lights and turn on the darkroom safelights. 
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Analysis of the tasks to the desired level of 
specificity is a major element in the develop- 
ment of effective instructional materials. 

Identity All Related KnOwleifgte 

Although the tasks and steps have been 
stated with action verbs so that the focus fs on 
what the student will be able to do to demon- 
strate learning, it is imperative to identify the 
knowledge and understanding that are essential 
to performing the skill. (See column 2 of table 3 
and columns 5-7 of table 5.) This provides the 
opportunity to lay the groundwork for the 
strengthening of basic skills and for vocational 
and academic teachers to work together on this 
effort. This is so important an aspect of devel- 
opment for the purposes of BASICS, that a 
separate section of this chapter is devoted to a 
discussion oftliecfoss-correlation of vocational 
tssks with academic concepts. 

Suffjceittosayherethat related knowledge 
enables (but does not guarantee) performance. 
The careful and explicit identification of- the 
concepts from specific academic disciplines 
(typically, math, science* and language are 
separated for task analysis) that are needed for 
specific vocational tasks (and steps of tasks) is a 
major aspect of helping students apply learning. 

Identify Attitudes Imgrortanl 
to Task Performance 

The idea that certain attitudes or traits are 
important to performing the task on the job is 
often overlooked or taken for granted. However* 
employers regarrf them as important to success^ 
ful performance on the Job, so training pro- 
gram^ should inform students about them. For 
example* a concern for neatness Es important for 
a secretary in the preparation of a business let- 
ten and precision for a carpenter in doing finish* 
ing work. Some of these traits may appfy to 
entire tasks, while others may be of special note 
for steps. (Seecolumn 3 of tabled and columns 
of table 5.) 



List items Needed for Tasks 

For a course to run smoothly, the items 
needed for the tasks must be readily available to 
the students. The task analysis phase is a good 
time to list these as each step is considered 
separately. Tools* equipment* materials* and 
supplies should be listed on a step-by-step 
basis. Then these lists win be available for use in 
the instructional malsrials and can also be com- 
piled >asily for procurement. (See column 3 of 
table 6.) 



identify Safety Concerns 

Some jobs/tasks have many safety con- 
cerns* whereas others have only a few. It is 
important to consider each step of each task for 
h£izards that may be encountered so that these 
can be noted in the instructional materials along 
with precautionary measLsres. Some safety con- 
cerns are associated with tools and equipment* 
Such as the need for eye protection when using 
a welding torch. Others are associated with 
materials* such as chemicals used in landscap- 
ing. (See column 4 of tables.) 

Identify Standards for Performance 

For students to be aware of what parts of 
each task are Important and how their perfor- 
mance will be evaluated, the standards must be 
explicit. Some curriculum developers prefer to 
defer step-by-step standards to a later stage in 
the development process, whereas others feel 
that the task analysis process lends itself to 
specifying criteria for acceptabte performance. 
Standards for student assessment at the task 
level should at least be identlfiedt and these 
should bespeci-fic, observable* and measurable. 
The standards may involve an acceptable type 
of output* or product and/or an acceptable 
sequence of steps or process. Often these are 
dictated by industry standards for the vocation. 
(See column 2 of table 5.) 
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Overall Considerations 

When the analysis of each task has been 
completed, the entire task analysis product 
should be rdvrewad for consistency by one per- 
son. If a worker on the job has not been involved 
in the task analysis process* this 13 the time to 
ask for such a review. The establishment of a 
thorough and valid task analysis as a basis for 
development ensures that effective instructional 
materials will result. 

Someone involved in instruction should 
review the task analysis to see the tasks should 



be resequenced for instructionaf reasons. For 
example, some of the easier tasks could be 
placed at the beginning of the instructional pro- 
grem while more complex tasks could be 
reserved for later in the program- At this time it is 
also helpful to see if any tasks can be grouped 
for instructional purposes. For example, if sev- 
eral occupational tasks involve testing samples 
for chemical composition, it may be possible to 
cover obtaining samples once even if it Is neces- 
sary to handle evaluation of each sample in a 
different way. 
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d) /CROSS-CORRELATE OCCUPATIONAL TASKS 
WITH ACADEMIC SKILLS NEEDED 



The explicit identification of the concepts 
from specific academic dfscrpHnes that are 
needed for specific vocational tasks as a major 
aspect of helping students strengthen their 
basic skills and apply learning. Vocational pro- 
grams relate basic skiMs directly to occupatjonal 
tasics. The task analysis phase of preparing to 
develop mstructional materials is a logical and 
functional timeto work onthiscross^orrelation. 
The following three assumptions are widely 
held as valid: 

* Academic skills are embedded in voca- 
tional tasks, 

* Vocational tasks provide for realistic use of 
academic basic skills: connecting academic 
learning with application will strengtlien 
students' basic skills. 

* Neither academic basic skills nor voca- 
tional skills should be taught in isolation 
from each other: teachers need to make 
students aware of the bondfng between 
academic basic skills and vocational tasks. 

To foilowthls line of raasoning, it is critical that 
both vocational and academic teachers be fully 
aware Of the specific cross-correlations within 
their courses. To improve student performance, 
teachers sfiould build visibility of those correla- 
tions into their instructional materials. 



T 




The academic teacher Can identify the aca- 
demic concepts tn the form in which they wouVd 
be found in an academically-organized course. 
Aside from completing the task analysis, at least 
two other important functions can be served. 
One is a validation of instructional time devoted 
to academic skills in vocational programs. This 
validation Can be used to determine where aca- 
demic credit can be awarded within vocational 
programs. The granting of academic credit 
toward graduation raqulrements has become 
increasingly important as academic require- 
ments have been expanded over recent years. A 
validation of atask-by-taek nature gives helpful 
specific documentation. 

For example, in the state of Vermont. 1 
year's equivalency credit toward graduation is 
recommended for 120 instructional hours In a 
subject area. A 1934-85 study involving cross- 
correiation revealed on a matrix display where 
at least 120 instructional hours in an academic 
area could be validated over a period of 2 years 
rn a vocatronal program. (A sampte matrfx for 
electronics and mathematics is shown in table 
60 A succeeding study reviewed the quality of 
course content objectives in relation to thetime 
spent. These studies are being used to prepare 
guidelines that will help schools to enable stu- 
dents to meet graduation requirements in both 
vocational end academic programs. 
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A variation of the cross-correlation matrix 
shown has been used successfully to indicate 
level of learning of an academic skill in a voca- 
tional task. That is. to use a code number- 
rather than a dot— in the cells of the matrix to 
correspond to a level of learning (e.g., 1 for 
comprehension. 2 for application, 3 for 
problem-solving). This enables teachers to see 
if courses provide for academic skills to be devel- 
oped to the desired level. 

Another function that can be served by 
cross-correlating vocational tasks and academic 
skills is to provide a foundation for development 
of academic courses related to specific voca- 
tional courses or service areas. An example of 
Such a course is the Technical Writing and 



Communication Skills course taught for English 
credit at the Great Oaks JVSD m Cincinnati. 
Ohio. Table 7 shows one portion of the correla- 
tion of vocational and academic objectives and 
tasks for the auto meclianics area. Teachers 
have gone beyond establishing a correlation 
skills by working jointly to sequence the aca- 
demic -content in accordance with the voca- 
tional curriculum insofar as possible. Figure 2, 
from a vocationally-related academic course at 
Great Oaks JVSD, shows a portion of the scope 
and sequence of objectives for an applied 
mathematics course for students in an animal 
care program. A cross-correlatiort of vocational 
tasks and academic skills can be done in a 
number of ways for a number of different 
purposes. 



DETERMINE TYPE OF INSTRUCTIONAL SYSTEM 



To determine the type of Instructional sys- 
tem that will be most effective In a given situa- 
tion, a number of factors should be considered 
with reference to the characteristics of different 
types of instructional systems. 



Factors to Consider 

Once the course content has been estab- 
lished, developers need to decide or\ the type of 
Instructional system that will best meet their 
goats. Certainly the major goal in developing 
any instructional program is to develop the most 
effective and efficient program possible for 
advancing student acllievement. 

Some of the factors that influence the 
choice of instructional approach are as follows: 

• Your philosophy of education 

• Philosophy of your institution/agency 

• Time available for development before 
instruction 



• MonBy available for program development 

* Instructional support services available 



T 



• Instructional facilities available 

• The target student population 

With reference to the target student popula- 
tion, aspects to consider Include their specific 
knowledge, skills and attitudes relevant to the 
subject of the course as well as their motivation 
and interests. Many of the following functions of 
instruction should be carried out by the 
program: 

• Gaining and maintaining student attention 

• Informing the student ol the objective 

• Assisting students in recalling relevant 
learning 

• Providing students an opportunity to 
perform 

• Giving feedback on the performance 

• Assessing the student's performance 

• Providing opportunities lor retention and 
transfer 
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TABLE 6 



SAMPLE CROSS-CORRELATIONAL MATRIX DISPLAY 



ELECTRONICS 



111 

1 f± 3 



IS 



m u 



J 



£ » 0 C 



e 
& 
s 



nil 



I 



i 

s 

u 



ill 



hi 

ft V 




MvttMinitlcal Skills 



-(BASIC ELECTRICITY)- 



Arep 



talc Whote Number Shilli 



• • • • 



Cawdinilft Giomttry 



• • 4 • 



RHmiiln ind EquallWB 



GfonMlrie Plint figurti 
GnpliivfedTiUti 



• ft • • 

• ft • • 



PiriHtlt and Perp«ntflcul8r» 



• • • • 



POlyVWiililt 
PmAicli indFMort 
RiUo inil PrcpofHoit 



Ikitlenal t Irntlonil 
SoMng InquiHtlM 
Special Trtanglti 
Trigwioniilyy 



• • • • 

• • • • 



VMorAPPllcilloiti 



• ft • • 



BmMjmterSytlin 



ft ft 
ft ft 



COMHITTEE: 



m Fordi BiirilnglMi H^^ School 
BKI ftlehardt, Eutx Junction Arti Vocttlcnil CinWr 
mdurd RflWnooni Rutiind Am Vocotfonid Ctnier 
LulwrTiberi Tr«dt oitd Induttiy Conoultont 



£ftctk dot rtpfatrntt 2^ mtnutii or mom of Intmieiton 



Wo rKorttmtnd Uiol EloctronCct fidl prognnft comploltfi bo ^ranM Moih « qufnvtncsf cradIL 
MAY20,1»8S 



oi 



RiC'^^ Ericson et aL (1986) 



BEST COPY AVAILABLE 



TABLE? 



CORREUTtON OF VOCATIONAL AND ACADEMIC OBJ£CT)V£$ AND TASKS 
rOR THE AUTO MECHANICS AREA 



VOCATIONAL 



ACADEMIC 



Auto Mechanics Objectivfis Auto Mechanics Activities Commumcations Activities Comfnunications Objectives 



Unit 3erv]C«6raktSy^TnB 

Given various brake system ccirpo- 
neT»ts,equipmefrt. tools, materiais, 
instructions, and the Dto&eruartc6 of 

disa&seirbte. diasnosa. overhavf, and 
TeassenAiie componems in accor* 
dance with manvlacturer's speclflca- 
^& ar\d Miputat<d op»ab1e condi- 
tions. All maciiinin J opm\\m must 
^ be ttceptebie lo irtdustry Ivnisttes and 
tolerances. At! vetiicle brake systems 
will be rffitcred a saie operabte 
condiliOn according tQirKiusirir 
standards ai^Ej inst^uctoi's 
aatisfactsQn. 



Remove and replace drums 
Inspect brake lining, drums, and 
tt^rdwar^ 

Check and inspect hydraulic system 

Recor^dition drums 

Check operation cf parking brake 

Seivice aridior leptece periling brake 

components 

R&place steel brake lines and/OT 
fittings 

Cut. bend, and double Hare steel 
brake line& 

Siee^ brakes marvuaHv 

Bleed brakes with pressure bleeder 

Retire ar^d replace brake shoes 



Rerrcve and rebuitd sivdir^ caliptfs 
Remove aiid rebuild ffoating calipers 
lft£pec\and recomiito rotors 
Repack wheel bearings 
Rmve 3f\d re^ace v(M bearings 
Test and replace power boosters 
Ranm ar^d teplftce brake sy^m 
control valves 
OueihaulvrtieelcyMer 
Rerrov^ and replace mastef cylinder 
M brsl^e system 



Study Motor Auto Repair Manuaf 

lions or disc brakes 
Takequizz^ on vocabutary, inter* 
preting diagrams^ and Idiowing 
directions. 

WHti a study guide, r^d and discuss 
Occupationai Safety and Healtb Act 
(OSHA) 

(slandards.enfoiten>enn results, 
implicatiOTis] 

Vifltb tbe help 1:4 tbe f)eader's Guide, 
locate, read and discuss articles in 
pefiedicats on ^t belt legislation, air 
bags, and other measures to cut 
down on serious injuries and/or 
accidents. 

Read ard discuss ttiefotbwins 
poems'. 

'^tithboundon Ihe Freeway" t^y 
MaySwenson 

'The Scaned Girl" by James 
Dickfiy 

"MiShway: Micbigan" by Theodore 
Roethke 

"Traveling Through the Dark' by 
WlirflStatlwd 

'TI]eRal"br Laurence Lieberman 
"Model T' by Aidrian Stoutenber^ 
"Auto Wreck" brKadSt^iro 



Read, interpret, discuss, and applfy 
infprmation-including charts and 
diagranys 

Leann and practice library skills: 
Locate information in AQ9{A9f's 
Guide to Parfodicai Literarure 
Read and analyze artictes in peri^ 
odicals and newspapers 

Read and di^uss various types of 
po&nrsand short stories 

VVrite poems and/or short stories by 
lolloping the steps oi tt^ writing 
process 

Develop andappl/iistenjitg. note^ 
takinQi and evalu^li<in skills 

Organize inlormation and present an 
oral report or multi-media 
preser^tion 

Praciice peer response activities 
[poems, storiess and oral reports and 
p(esentations) 



SOURCE: Great Oaks JVSD, Cincinnati. OH. ^ ^ 
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Outcome 1 

The student will use a linear scale with accuracy. 
Objectives: 

Read a fractional inch rule to 1/32 inch 
M.2 Recognize equivalent fractional parts on d ruler 

1 .3 Use a linear scale and the concept of ratio in making simple scale drawings 



Outcome 2 

The student will have a working knowledge of the m^ric system. 
Objectives: 

*2.1 Understand the prefixes associated with place vaiues 
*2.2 Perform conversions in linear measure 

*2.3 Utilize a conversion factor in customary measure to metric measure 
•2,4 Perform conversrons in liquid measure 
*2.5 Use equivalent charts in measuring volumes of tiutds 
2.6 Express Fahrenheit temperature readings in Celsius temperature readings 
and vice versa 



Outcomes 

The student will calculate ratios, proportions, and percents as they relate to animal care. 
Objectives: 

*3.1 Compare quantities using ratios 

•3,2 Identify mean term^ and extreme terms In a proportion 

*3.3 Determine if a proportion Is an equality using the means and extremes 

*3.4 Determine the unknown component in a simple proportion 

*3.5 Express ratios, fractions, and decimals as percents 

*3.6 Express percents as equivalent fractions or decimals 

*3.7 Express fractional, decimal, and percent equivalents 

*3.8 Determine unknown quantities involving percents by using proportions and using 

percent equations 
*3.9 Find the percent of increase and the percent of decrease 
•3,10 Perform calculations using two or more percents 
'3.11 Estimate answers using percents 

'Denotes critical objectives 



Figure 2. Great Oaks Joini Vocational School DMrlcl: 
applied mathematics— animal care. 
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Different students require different degrees of 
attention on these functions. 

Types of Instructional Systems 

Several types of instructional systems have 
distinctive characteristics that can be usefully 
compared. Some of thesalient charaden^^icsof 
three types of instructional systems are listed in 
table 8. The table should be examined to obtain 
an Understanding of the major aspects of each 
instructional system. Many teachers adapt 
and/or combina aspects of different systems; 



they use parts of each system depending on the 
topic and the needs of the students. Therefore 
no hard and feist lines should be drawn among 
the systems. These three types will be targeted 
for additional instructional development detail 
In the following chapters of this guide: 

• Competency-based individualized 
instruction 

• Instruction focusing on a problem-solving 
mode 

• Traditional or conventional Instruction 



(D ( DETERMINE NEED TO DEVELOP, ADAPT ^ 
UPDATE, OR SUPPLEMENT MATERIALS 



Curriculum development is demanding m 
terms of time, effort, and Other resources. A 
careful determination should be made of what 
needs to be developed, given the materials 
already available. 



List Criteria 

When the task analysis and the cross- 
correlation have been completed and the type of 
instructional system hasbeen selected, the next 
step is to review materials. The content and the 
desired parameters have been established, and 
these help form tiis criteria against which mate- 
rials are measured. 

The criteria should be listed explicitly from 
a list of the desired characteristics for the pro- 
grarn. It is helpful to write these criteria on one 
side of a matrix with the task headings on the 
second side to create a review form (seetable9). 
Comments about how well materials meet the 
criteria can be written in the matrix cells on a 
task-by-task basis. One source may do a com- 
plete and excellent job of covering one task on 
the ta&kanalysls. but give only cursory coverage 
to another, or perhaps fail to use state-of-the-art 
knowledge on another. The resource review 
form keeps the data well organized and also 
keeps the review on track. 



T 



Sometimes it is helpful to include style 
criteria explicitly to be sure that they are not 
overlooked or taken for granted during the 
review process. One example is sex equity. A 
checklist of items to keep in mind when review- 
ing materials for sex equity is included as 
appendix A. Such checklists can be used to 
back up and provide amplification for criteria 
listed more succinctly on a review form. 



Measure an Existing Course 
Against the Criteria 

If the objective is to find out if an existing 
course or program needsto be supplemented or 
updated, the materials for the existing course 
should be reviewed on a ta&k-by-task basis. The 
review should measure the materials against the 
content listed In the task analysis and the crite- 
ria listed on the review form. The outcome will 
be a specific list of where adjustments need to 
be made and the specific nature of the adjust- 
ments. Such a list is conducive to proceeding 
with the updating or supplementation m an 
organized and efficient manner. 



Locate Materials and Resources 

If instructional materials have already been 
developed that meet the criteria or that would 
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TABLES 




COMPARISON OF CHARACTERISTICS OF INSTRUCTIONAL SYSTEMS 


Types of Instructional Systems 


Competency-Based 


Problem-Solving Mode 


Traditional Instruction 


Individualized Instruction 


of Instruction 




* based on performance of 


• Problem-solving and decision making 


• teacher directed with lesson plan for 


competencies 


processes and competencies are 


lectures, demonstrations 




embedded in the activities. 




• specific behavioral objectives 




• student materials of a textbook/ 




* Activities are participatory in nature 


workbook form 


V ifiriiuiriufiilv nncpri! nnpn pntrv. onAn 


anri rplAtprI tn (ho wal uvnrlrl nnd wal 




exit 


consequences. 


• content-based and time-based 


* focused on individual needs 


• Reinforcement of basic skills informa- 


• group paced and group-oriented 




tion needed in the situation is pro- 




« teacher guided 


vided along with a suitable degree of 


• relatively infrequent feedback 




guidance on how to proceed. 




• criterion-referenced evaluation with 




• general objectives 


objective criteria and immediate 






feedback 




• norm- referenced evaluation with pos- 






sibility of subjective criteria 


• modules and media materials 
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TABLES 
TASK RB/IEW MATRIX 



Resource Review Worksheet 



TIUb: 
AuHiOR 

Souice/Pub!iiher 
Mode: 



Date: 
Price: 



Criteria 


Task: 


Task: 


Task: 


Task: 


Task: 


Task: 


Valid content, 
accepted, modern 














Suitable level 
and degree of 
competence 














Acceptable 
learning strategy 
and mode 














Individualized and 
competency*based 














Usable as is 














Usable after 
adaptation 














Notusabte 















01 

c 

■M 

1 

> 
0 



Comments 
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meet the criteria if adapted somewhat^ a tre- 
mendous amount of time, energy, and money 
can be saved. Therefore, it is worth spending 
some effort on the search for materials that are 
usable. 

Some materials afid resources vviM be avail* 
able at local schools and through university 
libraries. Colleagues in the field may beawareof 
available materials. A list of some sources of 
information is provided in the BASICS Brtdger's 
Guide^ However the iTiost efficient way to locate 
curriculum materials quickly and easily is 
through a computerized system o1 inlormation. 

TtteVocational Education Curriculum Mate- 
rials (VECM) database fs a comprehensive, cen- 
traibZdd, computerized database of information 
on curriculum materials. Its development was 
the result of a cooperative effort by the six cur- 
ricuium coordination centers (CCCs) of the 
National Network for Curriculum Coordination 
In Vocational-Technical Education (NNCCVTE) 
and the National Center for Research in Voca- 
tional Education. 

Only current vocational and technical cur- 
riculum materials that have national availability 
are entered into VECM. Over 5000 records of 
both print and nonprint materials (including 
over 9O0 microcomputer courseware entries) 
are now ii^B the database and the number is con- 
Mnuaily increasing, A current emphasis is the 
entry of information on curriculum materials for 
special needs populations. The VECM database 
is a public file avaitable through the BibMo' 
graphic Retrieval Services, Inc, Thd National 
Center sponsors retrieval training sessions spe- 
cific to VECM. The activity is sponsored by the 



Office of Vocational and Adult Education. U.S. 
Department of Education. For specific informa- 
tion about the database, contact Shirley A. 
Chase, Pf^.d,, The National Center for Research 
m Vocational Education. The Ohio State Uni- 
versity, 1960 Kenny Road, Columbus, Ohio 
43210, 614/486-3655 or toll free 800/848-4815 
within the continental U.S. (except Ohio). 
AD V OC N ET-AV0001 0. 

The outcome of a database search is an 
annotated bibliography. Each VECM entry 
includes the following information about the 
curriculum product: title, date, sponsoring 
agency, developer. Subject matter cfassifi cation, 
educational level, intended user, student target 
populationt description of the print or nonprint 
materials, copVrfght restrictions, and availabil- 
ity source. The annotated bibliography should 
be examined in light olthe program criteria and 
potentially helpful materials noted. 

Generally^ review copies of materials that 
seem promising can be obtained on a loan or 
approval basis. However, sufficient time should 
be allowed for requests to be processed and 
matanals mailed. If the budget allows for phoned 
requests, this can save sometime. 

The evaluation of the available materials 
against thetask analysis and the review form will 
generally yield many helpful resources for 
development purpose and may yield materials 
that can be used ''as is" or with adaptation. Peo- 
ple are tremendous resources also. When gaps 
are found in the resources, it is possible to inter- 
view and observe workers on the job or obtain 
assistance from their supervisors. 



SPECIFVTHE DEVELOPMENT TASK 



i) 



Specification of the development task includes 
developing an outline, designing program guide-' 
fines* and scheduling the development effort. 



Develop an Outline 

The task analysis details the scope and 



sequence of the course^ but it is somettnnes 
helpful to develop a one- or two-page outline 
that indicates broad topics or groupings oftasks 
and how they will be covered. Such an outline 
gives an overall perspective that is sometimes 
lost in the detail of the task analysis. The ]ot> 
analysts conducted earlier may give a summary 
at about the right level of specificity. If the 
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DACUM process has been used forjobanalysrs. 
the resulting DACUM chart serves the purpose 
of an outline very welU because tasks are 
grouped into duty areas. Aside from hslping 
everyone involved in ths instructional materials 
development to share the ovsrall perspective, 
the outline points up ths groupings that can 
form B logical basis for dividing up the develop- 
ment task. 



Design Program Guidelines 

The design of the program gutdelinQs that 
control the instructional materials development 
processis termed conceptualization. The requirs- 
msnts for ths vocetionsl program have t>een 
welt thought out in the loregoing activities. The 
instructional requirements have been estab- 
lished. These must be coupled with the use oi 
techniques consistent with effective learning 
principles in the design of the desired instruc- 
tional materials. Time spent at this stage is a 
very good investment. Time must be built into 
the schedule for careful, thoughtful conceptual- 
ization. Changes partway through a project are 
possible^ but they are costly. Time invested here 



will reap dividends during the "crank out the 
modules*' phase. 



Select Instructional Methods 

Ons aspect of the design Is the selection of 
instructional methods. The size of the budget 
has a good deal to do with the menu of options 
that can be considered for any one development 
effort, especially when it comes to mediation. 
HowBver* some non mediated methods of deliv-* 
ery that ars relatively cost-free (e.g., Iscture, 
demonstration, simulation, performance, inde-* 
pendent study) are better suited to one task than 
another. For this reason the person designing 
the Curriculum may want to specify the range of 
options for the developsrs and let each choose 
the most suitable method(s) for the task. The 
other important factor Is the student population 
and their learning styles. To maximize learning 
for a variety of different studsnt learning styles 
and charactenstics, it is well to select a variety 
and some combinations of instructional 
methods, (See BASICS' Learning/Teaching 
Stytes.) Following is a list of sample methods 
and types of learning activities: 



Audiotape 


Flip chart 


Reading out loud 


Brainstorming 


Games 


Real objects 


Bulletin board 


Graphics 


Resource persons 


Buzz groups 


Homework assignment 


Review 


Chalkboard 


Illustrated talk 


Role-playing 


Committees 


Independent study 


Simulation 


Community study 


Info.'matlon sheets 


Slides 


Computer 


Investigation/reporting 


Speaking 


Debates 


Laboratory work 


Step-^by-step procedure panels 


Demonstration 


Large-group/small-group 


Supervised study 


Discovery 


instruction 


Team teaching 


Discussion 


Library research 


Television 


Displays 


Listening 


Transparencies 


Dramatizations 


Listing or diagramming 


Verbal illustrations 


Drill and practice 


Models 


Videotape or videodisc 


Exhibits 


Oral recitation 


Visual illustrations 


Fields trips/research 


Panels/ symposiums 


Work-study 


Film loops 


Problem-^solving 


Writing 


Films 


Programmed materials 




Filmstrips 


Projects 




Flanne! boards 


Question and answer 





(Source: Develop a Lesson Plan, ModtJe B-4, 1979) 
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Below are some of the factors to be consid- 
ered, especsally when mediated modes are an 
option. 

* Approprletenefts: What is its potential for 
enabling the tearner to attain the perfor- 
mance objective? 

* Quality: Is it durable? Is it well made? 
When appropriate, is >t legible, visible, 
and/or audible? 

« Availability: Is It available? Can it be ser^ 
viced? Can students access it when 
needed? Is it compatible with present 
equipment? 

* Cost Is it worth the expenditure? Is it 
affordable? 

The most important factor is appropriate^ 
ness, but the other factors must also be 
considered. 

When determining if a media mode is 
appropriate, consider the academic or intellec' 
tual level o1 the studentSi as well as any cultural 
characteristicsthat may influence the effective- 
ness of the media. And^ consider the skill the 
learner is trying to attain. Is it essential for the 
learner to see or use a piece of equipment to 
learn this skill? Does the learner need to interact 
with others in order to acquire this skill? Are 
audible sounds an important aspect of the job 
task being practiced by the tearner? Are exper- 
iments or simulations essential to the unit? 

The following media matrix worksheet 
(table 10) provides a framework for use in select' 
ing the best mode for a task. 

Develop a Prototype and Guidelines 
for Development 

The design of the materials should be con* 
veyed for all instructional materials developers 
in two companion documents: A prototype or 
sample of a module (learning activity, or 
whatever has been chofion) and guidelines for 
developments 



A prototype of the materials to be devel- 
oped serves a number of functions: 

• Serves as a way to ensure that all of the 
ideas the curricuium designer has in mind 
actually work out in the materials. Abstract 
conceptualization becomes concrete. 

• Provides a vehicle for discussion, refine- 
ment and improvement The prototype 
should be used in a curriculum writer's 
workshop with these purposes in mind. 

• Ensures that everyone involved in the 
development process has a common idea 
of what the end result is to be. At the work- 
shop, each element of the materials can be 
discussed Inconcrete terms; people have a 
chance to ask questions and offer opinions 
with a specific example at hand. 

« Provides a continuing reference for every- 
one working on the project. Each person's 
copy of the prototype and guidelines will 
be well worn by the end of the project. 

« Displays the delected format. 

The last item noted* format* deserves some 
additional discudsion. Format Is really the phys- 
ical aspect of the development guidelines. The 
two are inextricably linked together Instruc- 
tional materials are intended to communicate a 
message in a specific way. The communication 
is affected not only by the words and graphics 
selected, but also by how they are presented. 

The format of the materials takes on added 
importance for a training program that is com- 
plex, langthy, or highly technical in nature. Ad 
the learner moves from piece to piece within a 
program, a standard format is the primary ele^ 
ment of continuity and structure. Once the 
learner has internalized the structure^ he or she 
can move Securely within the dystem with cer' 
tarn expectations. This helps the learner to deal 
with the material more easily and to spend the 
learning energy on the content of the program 
rather than on its trappings. 

For the prototype a task should be selected 
from the task analysis that seems to be repre- 
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Media Selection 


o 
o 


3, Availability/ 
Accessibility 


O 


1. Appropriateness 


s 












D&monstration/f i&l^ 
t rip s/ex peri m e nts 












Discussion 












Oomputers/ 
teachinQ machines 












Printed 
materials 












3tiil 

visuals 












Audio/ 
still visuals 












recoi-^inQ 












Motion pictures, 
videotape, film, etc. 












Objects/ 

modois/prototypes 












3irnu lation 












Games 












Lecture 












On-the-job 
traini nQ 
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sentative of the majority of tasks to be covered. 
The prototype shouldn't be cut in stone regard- 
less of what comes up; however, it is best to deal 
with as many types of problems as possible at 
the outset. 

A systematic written presentation of guide- 
lines for development carries out all the func- 
tions of the prototype and supports the proto- 
type. Many times It is tempting to let simple 
verbal agreement and developer memory sub- 
stitute for written guidelines. However, the time 
taken to write the guidelines is more than reim- 
bursed by time saved in development* quality 
control and the correction of changes. 

The guidelines are most useful if they are 
directly linked to the prototype. The guidelines 
should match the prototype pan by part with the 
"why" and "how to" information (i.e.. why t$ it 
important to write it in thts way. what does it 
accomplish and how should it be stated). If the 
guidelines for development are written an out^ 
line format, the outline number <llb2 for exam- 
ple) can be transferred to the margin of the pro- 
totype at the relevant point so that the exampJe 
of what is being discussed is referenced. For this 
reason* the guidelines should be developed 
concurrently with the prototype module. 

The guidelines shoutd cover the following 
concerns; 

1- General principles that apply to the pro- 
gram as a whole such as— 

» target reading level and 

« pattern of instruction (e.g., explain how 
to do it. show them how to do it. prompt 
them to practice it). 

S. Component parts of the module. For 
example, the parts of a competency-based 
module might be as follows: 

• Title and structural reference 

• Pe'^ormance objective and any enabling 
objectives 

^ Introduction 



• Materials 

« Glossary (optional) 

• Body of the module: text graphics 
« Information sheets ordata sheets 

• Worksheets or activity instructions 

• Answer keys (optional) 

• Performance checklist 

3. Use of graphics. 

4. Readability considerations. 

5. Editorial^format considerations (Including 
style conventions). 

6. Any material that is to be standard. 

7. Special considerations such 3s the 
following: 

• How information forspecial populations 
IS to be handled 

• How basic skills information i$ to be 
dealt with— 

—Are the basic skills to be taught as part 

of the task? 
—Are special basic skills modules to be 

provided? 

—Are special remediation arrangements 
to be made? 

Having all these decisions written down is 
important for developers — it frees their intellect 
for thinking, not keeping guideline decisions in 
mind (although in practice after a period of 
time* the whole thing becomes second nature). 



Schedule the Dewlopment Effort 

One of the helpful aspects of meeting all the 
prerequisites to development is that the deveh 
opment task is so well specified that it becomes 
possible to schedule the instructional materials 
development with some degree of confidence. It 
should be taken in^o account that instructional 
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materials development is far more time-consum- 
ing than most people estimate it to be— especially 
if thestandardsarehigh-Toget an estimate, the 
person who developed the prototype should 
time the development of a second module and 
then add at least 25% of the time for individual 
and module variation. 

Thescheduleshould state who will do what, 
in whdt sequence, and when. The schedule 
should include production of the materials if 



that is seen as part of the project effort: that 
involves a number of support people for the 
developers <e.g.. word processors, media and 
graphics specialists). 

A good point to keep in mind when search- 
ing for ways to compress the schedule is that 
shortcut5 should not be made at the price of 
quality in materials development. Both students 
and teachers will using the materials for a 
long time. 



DEVELOP MATERIALS 
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When ail nine prerequisites to instructional 
materials development have been completed, 
development can proceed reiatively easily 
because of the firm foundation that has been 
!fild. The following list revlew5 the 5teps that 
have been taken: 

• The training needs hevd been Identifted. 

• The iob for training has been described so 
that the scope of the training is defined. 

• The Job has been analyzed so that all rele- 
vant tasks are identified. 

• The tasks on which classroom training Is 
necessary have been selected. 

• The tasks for instruction have been ana-^ 
lyzed to a level of detail suitable for the 
instructional program. 

• The occupational tasks have been cross- 
correlated with the academic skills needed 
to perform them. 

• The desired instructlonel system has been 
selected. 

• The scope of the project has been identi- 
fied as new development, adaptation, up- 
dating, or supplementing of materlais, 



• The development task has been specified 
through a prototype, guidelines for devel- 
opmenti and a schedule. 

These nine steps comprise a major amount 
of the effort required to reach the final outcome 
of developed meterials to place in the hands of 
students. It IS Important In following the steps of 
this systematic approach for instructionel mate- 
rials development never to lose sight of that 
ultimate goal of effective materials for student 
instruction. 

The next step is to develop the materials 
themselves. Because the nature of the develop- 
ment step differs with the mode selected, infor- 
mation about development in each of the three 
modes Is provided separately. The next three 
chapters present the three modes previously 
discussed: 

• Competency-based individualized 
instruction 

• Applied learning In a problem-solving 
mode 

• Lesson plans for traditional instruction 
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Develop 
Competency-Based 
Instructional Materials 



Competency^based instructional materials are based on a partlculareducatlonal philosophy. The 
characteristics of this type of nnaterlals reflect this philosophy. 



Rationale 



Vocational educators need to respond to 
challenges of businefss and industry by prepar> 
ing students who are equipped to handle the 
demands of jobs in today's world. The need to 
certify students as competent In certain job 
skills has led to wide and growing acceptance of 
a competency-based form of education. 



The Challenges for 
Vocational Edwators 

Traditionally, vocational educators have 
been faced with the challenges of preparing 
students with entry-level job skills, assessing 
manpower needs, and responding to technolog- 
ical advances and social trends. Vocational 
educators must determine the criteria for suc- 
cessful performance of specific job skills and 
must know when and how to assess those skills 
effectively. 

Thus, it is important for vocational educa* 
tors to determine in exactly whst skills students 
should be trained and to utilize a system for 
updating this information. If. forexamploi the 
job skills of the animal technician or the building 
maintenance Supervisor are changing, voca- 
tional teachers need to prepare students forthe 
new skills they need. This information must be 
collected and integrated into the existing 
curriculum. 



It is also necessary for vocational teachers 
to know how labor needs in certain occupations 
will vary. Programs must adjust to meet these 
labor requirements. In order to meet the chal- 
lenges effectively, vocational educators have 
need of a systematic and flexible instructional 
approach that can address the changing skills 
required of workers. This instructional system 
must be responsive to different learning charac- 
teristics and learning styles of students and be 
able to incorporate a variety of teaching strate- 
gies. It must spell out the performance require- 
ments in the form of objectivesand must provide 
directions which help lead the student toward 
competency or successfully demonstrated per- 
formance of job tasks. 



Learning as a Constant 

tn education, often learning has been 
accepted as the variable and time the constant. 
Whenever it is said that a course involves a spe- 
cific numberof hours of instruction, acceptance 
of this historical approach to education is dem- 
onstrated. A set number of hours per course Is 
partly an administrative and planning conven- 
ience* However, under these circumstances, 
teaching is often geared to covering a& much 
information as possible in the time permitted, in 
hopes that enough will be learned to altow stu- 
dents to be successful 



SOURCE: Much of the material presented here is adapted from Curriculum Developer's Resource 
Guide developed by the National Center for Research in Vocational Education for the Alfiance for 
Career and Vocational Education. 
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Many persons fael that teactier^ involved in 
vocational education should be opting to rmple- 
mentprograms in which learning Is the constant 
and time the variable. Vocational educators in 
many states are currently working to make this 
option a reality in their vocational education 
programs through the Implementation of 
competency*based education (CBE), 

A central idea >s that a course of study 
satisfy each student's particular personal and 
vocational neads. The strategies or techniques 
that best fit individual learning characteristics 
and styles should be a primary Concern. How- 
ever, teachers often find this difficult to put into 
practice. Suppose that the instructor knows 
exactly what ought to be taught to prepare each 
student in an occupation. How does the instruc- 
torteach each student in a way he/she will learn 
best? A student who has good visual learning 
ability (learning through pictorial or viaudi 
instruction) may not be successful when given a 
large amount ot printed material or verbal 
instruction. That student may benefit from a vari- 
ety ofwetl-chosenfilmstrips or slides to enhance 



his/her learning strengths. Similarly, a studant 
who learns better from having a skill or concept 
demonstrated wMI require more demonstration 
for Successful training. Some students will learn 
more effectively it they can have time to read 
and review written learning material. Further- 
more, some students may need cooperative 
tutoring arrangements to enhance their learn- 
ing. As each type of stijdent selects vocational 
education, the vocational teacher must be pre- 
pared to otfer a variety of learning alternatives in 
a self-paced system, 

Competencybased education {CBE} is one 
answerto these needs, CBE is a flexible, r;ystem- 
atic approach in which students work at their 
own pace in an individualized program. Using a 
sequence of performance objectives and learn- 
ing experiences or activities, students work 
toward successful performance of occupational 
tasks which signify a level of competency in 
those tasks. Their performance is evaluated on 
the basis of criteria stated in the performance 
objectives. 



Characteristics of CBE 



The usual characteristics of a competency- 
based vocationai instruction program are as 
follows: 

• The CBE program la based upon employer 
verified competenclaa needed by entry- 
level workers In specific occupations. 



• Tne student participates In planned sup- 
plementary actlvltlea and uses resources 
designed to reinforce the learning activi- 
ties* The student does not work afone all 
the time and frequently participates in 
demonstrationSi group activities, and so 
forth. 



• Students know What their own learning 
Objectives are tiefore they starf using their 
Instructional materials. Performance 
objectives let the student know the skills 
that will be learned and the criteria that will 
be used to determine whether mastery has 
been achieved, 

« Thestudenfsleamlngprocessandlnstruc* 
tional materials are Individualised. The 

student's program isself-paced within rea- 
son. Learning activities are tailored to meet 
individual learning styles and characteris- 
tics. Students are provided with simulated 
situations in order to practice and demon- 
strate fhair skills in an occupational 
setting. 



■ The Instructional program la designed to 
provide Immediate evaluation and feed* 
back after each learning experience- Spe- 
cific, criterion-referenced evaluation 
devices are used to assess the student's 
progress and performance. 

• The operational units ere generally self* 
contained and Include all of the Informa- 
tion essential to accomplish the expected 
performance. Occasionaliy, outside refers 
ences are required when the student can 
best obtain the information from the orign 
nal sQurcaorvvhen the reference ts consid- 
ered to be a standard by practitioners in the 
occupation. 
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• AftMnmftnt ot the fttudent'ft pftrformance 
t« used at the i^mary tource of evidence 
tor determining entry-level competency. 

Objective evaluations of the student's 
knowledge, skills, performance, and atti- 
tudes are completed prior to certifying the 
student as competent to perform entry- 
level tasks within the given occupation. 



* The teacher's and atudent** rolee change. 

The teacher is a manager or '"facilitator" of 
instruction rather than a dispenser of 
information or lecturer. The teacher evalu- 
ates a student's performance when that 
student is ready to demonstrate mastery. 
The student is involved in planning the 
program, seeking help when needed* and 
maintaining awareness of progress. 



Identify Performance Objectives 



A characteristic feature of competency- 
based education ie the use of modules. A moduie 
is a type of learning package that usually 
includes a terminat performance objective, 
enabling objectiveSi essential cognitive infor- 
mation, and criterion-referenced evaluation. 
While modules aredevetoped in a wide variety of 
formats* most are self-contained, transportable* 
and designed for individual use. Performance 
objectives may be* and are, used in many types 
of instruOtional materials. Because they are 
essenttal to competency-based materials, they 
are discussed here. 

A per/ormance o^/ecf^Ve is the instructional 
description of a task. It describes briefly what 
students are to he able to do when they have 
completed the mcdule and are ready to demon- 
strate the parf Icular task. For a chef in training* 
the performance objective of a task might be: 

Given a simulated situation* prepare thr&e 
menus each for luncheons and dinners. 
Your completed menus must meet the 
criteria on the performance checklist. 

A formal definition of a performance objective is 
as follows: 

Performance Objecttve—A statement 
describing desired student performance, 
the conditions under which the perfor- 
mance is to occur, and the criteria by which 
the performance will be evaluated. The 
student is expected to be able to do some- 
thing, rather than to sin\ply know some- 
thing, ThuSi while knowledge is required in 
order to perform correctly, emphasis is 
placed on observable behavior. Perfor- 
mance objectives clarify the learning out- 



comes expected of the student and reflect 
the learning goals expressed in terms of 
the desired results of instruction. 

Performance objectives are developed 
directly from the task analysis. A performance 
objective may be written foran entire task or for 
each operation. A good 'rule of thumb'' is that 
the more complex the task and related skills, the 
more performance objectives and modules will 
be required. 

A performance objective consists of three 
parts: 

conditions 

performance 

criteria 

usLiaily in this order, in developing performance 
objectives, it is heipfiil to formulate the perfor- 
mance part first and thus focus on it as primary. 
The three parfs of the performance objective are 
pointed out on the sample performance objec- 
tive worksheet (tabfe 11) that follows. 



Performance 

The performance part of the objective 
describes the specific learning outcome as the 
terminal behavior to be demonstrated by the 
student when he or she has achieved the objec- 
tive. Only one behavior should be included in a 
performance objective. The feeling that more 
than one verb is necessary is often an indication 
that a task should be broken down further. 



TABLE 11 

SAMPLE PERFORMANCE OBJECTIVE WORKSHEET 

Occupation: Legal/Medical Secretary Competency No. 1.0 Task No. 1.01 

Performance Objectives 



Operation 


What is nssded to complete 
the task? 

(Required) 


What behavior will the learner 
perform? 
(Desired skill orsub-skill) 


How well must it be 
performed? 

(Criteria) 










1.01A 


Given a rough draft or straiglit 
copy . . . 


the learner will be able to 
determine the proper format 
to t^e from rough draft or 
straight copy... 


according to standard format 
specifications. 


1.018 


Given a rough draft or straight 
copy and a dictionary... 


the tearner will scan and 
proofread the rough draft or 
straight copy, marking 
needed corrections . ■ . 


with at least 90% accuracy. ^ 




The performance must describe student 
behavior rather than teacher behavior and 
should specify knowledge^ skills, or attitudes. A 
behavior should not specify what an individuat 
isdotng to orlor another individual. An example 
of behavior stated in an undesirable way is: 

In a communications course, the teacher 
will help the student to complete job 
applications. 

In each performance objectlvei "the student will 
be able to . . ."can be used asastemtofocusthe 
objective on student behavior 

The performance may be categorized Into 
three major types: 

• Psychofnolor: emphasis rs on physical 
skills and dexterity. 

• Cognitive: emphasis is on knowing, con- 
ceptualizing^ comprehending^ applying, 
synthesizing, and evaluating. 

• Affective: emphasis is on attitudes, values, 
and emotions. 

For competency*based education, psycho- 
motor and cognitive objectives are the aim. and 
the particular language used in stating the 
objective is critical. (This doesn't mean that the 
affective area Is not Important, simply that it can 
often be embodied tn the materials In other 
ways.) Most authors pay special attention to the 
verb in the statement of an objective. Such non* 
observable verbs as "think, ' "appreciate/' and 
"know'' are considered unacceptable. However 
specific, observable action verbs such as ''write,'' 
'^assemble," and "state" are highly acceptable. 
Lists of such verbs for the different categories 
have been put together. One such commonly 
used list is included on the next three pages as 
figures 3 through 5. 

A test to see If an objective is written in 
performancetermsisthe question, "Can I see or 
hear the actor performing this task?" If the 
answer is no, then the objective Is not written in 
performance terms. 



Conditions 

The conditions part of the objective identi- 
fies the limits and circumstances under which 
the student will perform the behavior. This 
includes specifying the tools, job aids, and ref- 
erences that thesfudents will use as well as the 
setting in which they will perform. These should 
be identical to the fast situation. The purpose 
here is to clarify the objective; therefore, some 
consider this part optional if no clarification is 
required. 

Much of the information for the conditions 
part comes from the tools and materials section 
of the task analysis. Specific subject matter 
should not be listed* although reference 
resources Containing that subject matter might 
be iisted. The conditions should be clearty feas- 
ible for the classroom. If elements of the work 
environment cannot be easily duplicated in the 
classroom, an instructional substitute must be 
made. 



CriteHe 

The criteria set minimum standardsthat the 
student must meet to be certified by the teacher 
as having attained competency. If these stan* 
dards appear on the task analysis. It is a matter 
of incorporating those in the performance 
objectives. 

l-iow well students are expected to perform 
may be stated in different ways depending on 
the nature of the task. Several examples follow: 

• Accuracy, States the minimum number 
(such as nine out of ten)» percentage (such 
as 70 percent)^ proportion (such as 3/4), of 
correct responses needed to be successful. 

When numbers are used to specify degree 
of success* they should not be set arbi- 
trarily. There should always be a logical 
rationale for stating the minimum number 
of Hems that must be included. 

Perfection can also be specified; consider 
the level that realistically represents the 
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These verbs can be use<^ to describe manipulative skills that are most directly retat<id to voca- 
tional jobskiJIIs. 



activates 


heats 


auj US IS 


hooks 


aliQnd 


identifies 


assembles 


locates 


DU 1 ICS 


makes 


calibrates 


manipulated 


changes 


mends 


Cleans 


mixes 


composes 


nails 


connects 


paints 


constructs 


sands 


corrects 


saws 




sharpens 


designs 


sets 


disassembles 


sews 


didconnects 


sketches 


dismantles 


starts 


draws 


stirs 


drills 


turns off 


fastens 


turns on 


fixed 


type 


follows 


uses 


grinds 


weighs 


grips 


wraps 


hammers 





Figure 3. Verbs for psychomotor domain 



job performance (map reading - no serious 
risk; medical - few errors acceptable). How 
important is the correct performance? How 
critical is information to performance? 
Would there be time to look it up on a job? 
(Perfect = 100% accuracy.) 

* SPetd. Set time limits. How well a student 
must do to be successful may be stated, in 
some cases, by setting a time lin^'t. For 
instance, a student may be asked to "type a 
200-wofd passage within 3 minutes/' This 
objective measures the time it takes a stu- 
dent to accomplish the task because m typ- 
ing, speed IS Important. Time limHs also 
can be set to measure duration. For 
instance, ''Students wrM hold a part-time 
job for at least 3 months." 



• Qualitative requirements. State those items 
that must be included in trie response in 
order forthe response to be correct. Then, 
no matter liow else or how much the stu^* 
dent responds, he/she cannot besucces^s- 
ful Unless the required items ar? included 
in the response. 

A phrase may be used to tie the standards to 
detailed criteria (usually the criterion-referenced 
test). Phrases such as: 

'That meets predetermined standards" 
"That meets established criteria" 
''At an acceptable performance level" 

should be used only if you also state where to 
find the specifics. 
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These verbs can be used to describe intellectual outcomes such as knowledge, understanding, 
or thinking skills. 



KNOWLEDGE 



ANALYSIS 



EVALUATION 



defines 

describes 

identifies 

labels 

lists 

matches 

names 

outlines 

reproduces 

selects 

states 



COMPREHENSION 



breaks down 

diagrams 

differentiates 

discri minates 

distinguishes 

identifies 

illustrates 

infers 

outlines 

points out 

relates 

selects 

separates 

subdivides 



appraises 

compares 

concludes 

contrasts 

criticizes 

discriminates 

explains 

interprets 

justifies 

relates 

summarizes 

supports 



converts 

defends 

distinguishes 

esti mates 

exemplifies 

explains 

extends 

generahzes 

gives 

infers 

paraphrases 
predicts 
rewrites 
summarizes 



APPLICATION 

changes 

computes 

demonstrates 

discovers 

manipulates 

modifies 

operates 

predicts 

prepares 

produces 

relates 

shows 

solves 

uses 



SYNTHESIS 

associates 

categorizes 

combines 

compiles 

composes 

creates 

devises 

desig ns 

explains 

generates 

modifies 

organizes 

plans 

rearranges 

reconstructs 

relates 

reorganizes 

revises 

rewrites 

summarizes 

tells 

writes 



Figure 4. Verbs tor cognitive domatn. 



These verbs can be used to emphasize feelings and emotion, such as interests, atttludes, appre- 
ciation, and other vatues an individual internalizes. 



RECEIVING 

asks 

chooses 

describes 

follows 

gives 

holds 

identifies 

locates 

names 

points to 

selects 

sets erect 

replies 

uses 



RESPONDING 

answers 

assists 

complies 

conforms 

discusses 

greets 

helps 

labels 

performs 

practices 

presents 

reads 

recrtes 

reports 

selects 

tells 

writes 



VALUING 

completes 

describes 

differentiates 

explains 

forms 

initiates 

invites 

joins 

justifies 



proposes 

reads 

reports 

selects 

shares 

studies 

works 



ORGAhJIZATlOhJ 

adheres 

alters 

arranges 

combines 

compares 

completes 

defends 

explains 

identifies 

integrates 

modifies 

orders 

organizes 

synthesizes 



VALUE COMPLEX 
acts 

discriminates 

displays 

influences 

listens 

modifies 

performs 

proposes 

qualifies 

questions 

revises 

serves 

solves 

uses 

verifies 
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The chart in table 12 summarizes the fore- 
going information for quick reference. 



EnabMng objectives. 

Students mey need to have certain knowl- 
edge, skills, and attitudes before an objective 
can be achieved. Therefore, a distinction is 
often made between terminal objectives and 
enabling objectives. 

An enabling object. /e is one of the several 
process-type objectives that help students pro- 
gress toward achievement of at terminal objec- 
tive. These are designed to help (or "enable") 
the student to learn the target occupational skill. 
They break the learning rnto a few major ele- 
ments, making it easier and more efficient for 
the student to master each part. Students who 
are learning to be chefs might work on two 
enabling objectives that will help them learn 
how to prepare menus: 

After completing the required reading, 
demonstrate knowledge of the nutritional 
aspects of menu preparation. Given a case 
situation, prepare a liypothetical luncheon 
menu. Your instructor wih critique your 
Completed menu, using the luncheon menu 
checklist as a basis for the critique. 

Guidelines on enabling objectives include the 
following: 



• Enablers are designed to help students 
' achieve the competency. They are not 

ends in themselves. If any enabier won't 
really help students learn it should be 
changed Dr deleted. 

• The main section of the enabling objective 
begins with an action verb, just like a com- 
petency stetement or objective. The state- 
ment should be short and concise. 

• A ''conditions'' element may be included at 
the beginning of an enabier. This may 
specify the resource given to the learner 
the limitations imposedr or the setting in 
which it is to take place, as in the following 
examples: 

After completing the required reading. . . 

Without the aid of references . . . 

In the clinical setting . . . 

Given a set of data . . . 

On a practiceengine in the laboratory . . . 

For an actual customer . . . 

« Some performance enablers that help stu* 
dents learn the components of the occLipa- 
tional competencies are (1 } the knowledge 
component (e.g. "Define important terms 
related to respiratory disease.'*), (2) the 
practice component (e.g. '*Give a shampoo 
to a fellow student.'0> or (3) the attitudinal 
component (e.g. "In a given case study of a 
salesperson handling a customer's com- 
plaintr describe how the salesperson's atti- 
tudes affected the situation."). 



Identify Criterion-Referenced Measures 



The evaluation procedures used in 
competency-based vocational instruction use 
criterion-referenced measurements which are 
based on predetermined Job standards or crite- 
ria. Contrasted with norm-referenced measure- 
ment, which provides information concerning 
the student's performance compared to that of 
other students on the same measure^ criterion- 
referenced measurement provides the teacher 
with information concerning specific skills a 
student does or does not have. Used asatool for 
obtaining meaningful and reliable information, 
criterion-referenced measurement isparttculariy 
suited to use with CBE programs. 



A crfterion-referenced measure is defined 
as the standards, established in advance of 
Instructioni that will be used for assessing the 
learners' development of the skill knowledge, 
and/or attitude as stated in the performance 
objective. The standards are based on actual 
occupational standards and do not involve 
measuring the performance of one student 
against the performance of other students. 

Specific criteria guidelines are used by the 
instructor for assessing competency. The 
Instructor certifies the competency by signing 
the performance or evaluation checklist. 
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TABLE 12 

HOW TO WRITE PERFORMANCE OBJECTIVES 



Parts of an Objective 


How to Write an Objeellve 


Characteristics | 


1 Performance 

Gives a clear statement of exactly 
what the learner w[|[ be able to do 


Specify what the learner does 

Use action verbs that are measurable, 
observable, verifiatile. reliable (not sub- 
ject to different interpretations). 


"Mutt Do" 1 

Physical activity, requiring movement 1 
of some muscles of the body ] 
or 1 
Directly observable 1 

"Must Know" is also involved (informa- 1 
tion necessary for successful job per- 1 
formance. such as name, labels, facts, | 
etc) along with the skills of thinking, 1 
creating, and analyzing, but these are 1 
not stated. 1 


2. Conditions 

Identtlies ail limits or circumstances 
under which the learner will perform 
the objectify 


Sp«;lfy what the learner Is given 

List the job aids, equipment, technical 
references, special tools, environmen- 
tal conditions, special instructions, 
signals, symbols, problem situations, 
or contingencies. 


Resources the learner Is given 1 

E.g., a recipe; a set of drawings; a 1 
formula; etc. 1 

Environmental conditions 1 

E.g., with background noise; in a shop 1 
setting; outdoors in rainy weather, 
without supervision; etc. 


3. Criteria 

1 Sets minimum standards the iearner 
must meet 


Specify the outcome and how well K Is 
done 

Provide a complete description o1 

f1 'i th@ nror^riiiffi or nrodiirt rip^irpr) 

and {2) criteria for its acceptability 


Precise nature of ttie output 

E.g., number of features; number of 
steps, points, pieces, etc.; what must 
he rovered or oroduced; acc&ntahle 
portion of total; exact numbers reflect- 
ing tolerance; values or dimensions 
tfiat acceptable answers/performance 
can assume 




5u 


How well 

1. Accuracy 

2. Speed 

3- Qualitative requirements 



This type of evaluation has several func- 
tions for the student: 

• It provides advance knowledge (in a highly 
specific breakdown} of what the student 
will be asked to do. 

• It provides a pretest as well asa posttsst. It 
provides the opportunity for students to 
"test Out" of modules covering skills they 
already have and spend their time Instead 
on skills they need to learn. If this option ts 
not available, the use of the evaluation as a 
pretest still points out the areas In which 
the most work is necessary, 

• It provides a self^ch^ck of progress in skill 
development before the student asks to be 
evaluated. 

» It identifies skills that have not been 
attained ^:nd for which additional time/ 
remediation may be necessary. 

• It forms an organized, comprehensive, and 
highly specific competency record for the 
student to share with potential employers 
as evidence of certified skills. 

Criterion-referenced measures are often 
listed on a performance or evaluation checklist, 
defined as follows: 

Performance or Evaluallon Checklist— A 
list of specific criteria, usually based on 
actual occupationalstandards. that Is used 
to evaluate the process used and/or prod- 
uct developed by a worker when perform- 
ing an occupational skill. This checklist 
serves as a guide to the evaluation process. 
There should be an evaluation checklist for 
each performance objective. The checklist 
should correspond item by item with the 
steps in the task analysis as they are 
covered In the instructional materials. 
Furthermore, the checklist should^ in Its 
totality, bear a close resemblance to the 
performance objective. In fact, much of 
what has already been discussed regard- 
ing the rules for writing performance 
objectives applies equally to writing 
criterion-referenced test (CRT) items. 



should be concerned with (earner perfor- 
mance in the three learning domains (or 
levels) discussed earlier: cognitive, affec- 
tive, and psychomotor. Evaluation in the 
cognitive domain emphasizes learner 
knowledge, recall* comprehension, recog- 
nitioni and analysis. The affective evalua* 
tion deals with learner interests, attitudes, 
and values. The psychomotor domain 
deals v^ith learner's manipulative skills and 
motor-centered activities. Each domain 
introduces different considerations Into 
the evaluation process. The checklist as a 
measuring tool is applicable to all three 
learning domains as shown in table 13. 

Different forms of measurement within a task 
can be included in a checklist. One format for 
the checklist Is shown in figure 6. 

The fottowing general guidelines govern 
the writing of CRT items: 

1. Write each item In clear, simple terms so 
that the learner understands what is 
expected. 

2- List any items that are critical to skill devel* 
opment; avoid lisiing minor points that are 
common knowledge. 

3. Sequence the items In the order that the 
learner's performance will be evaluated. 

The traditional viewondevelopmentof CRT 
items is that they should be developed along 
with the perforrnance objectives and in advance 
of module or learning package development. It 
is possible to do this* and this approach has the 
benefit of providing, along with the check list, an 
outline for the learning module* However, this 
presumes an in-depth envisioning of how every 
step of the module will be worked out tn a logical 
flow. This approach works out most easily in 
situations in which the CRT items are fairly 
general and the level of instruction is not very 
detailed. For detailed, complex, and highly 
technical and specific occupational training 
programs, some effort may be saved by writing 
the CRT items last. Writing the CRT items 
becomes an easy task when one simply needs to 
restate each step of the module, because what 
needs to be tested would have already been 
worked out In the module. 



When developing criterion-referenced 
measurements, the teacher/developer 
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TABLE 13 

CRITERION-REFERENCED EVALUATION 

Learning Domain Evaluation Emphasis Measurement Method Approaches to Evaluation 



Cognitive 


knowledge of facts, data, and 
related information necessary 
to perform a task 


paper-pencil tests 
checklist 


recognition items 
constructed response items 


Affective 


student attitudes, beliefs, feel- 
ings, and values 


observation checklists 
fating scales 
interviews 
problem solving 
simulations 
oral eitams 
qitestionn aires 


receiving (attending) 

responding 

valuing 

organization 

characterization 


Psychomotor 


manipulative skills, ability to 
perform work-related tasks 


checklist 
rating scale 
performance test 


process 
product 

process and product combined 



Oocupatior*: 




Legal/Medical Secretary 




TASK 1.12: 




Type Manuscript 




OPERATION 1.1 2A: 


Type Manuscripts from Rough Draft in Acceptable Format 




LEARNER 
CHECKLIST 

Did you: 




Criteria 


INSTRUCTOR 
CHECKLIST 
Did the learner 


□ 


1. 


Follow the typing specifications for the journal? 


□ 


□ 


2. 


Set equal margins on the typewriter? 


n 


□ 


3. 


Properly insert and position paper and carbon In 
typewriter? 


n 


□ 


4. 


Type the manuscript according to the journal 
specifications? 


n 


□ 


5. 


Type the page number at the top of each new page? 


□ 


□ 




k^prreci &ii errors on cscn page usioro rernovjng irom ine 
typewriter? 


□ 



Figure 6. Sempte evafuatlon checklist 
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Guidelines for Module Development with a Sample Module 



Development of the modules for the Instruc- 
tional programs la a natural outgrowth of. and is 
rendered far easier by. the painstaking work 
done on the prerequisites for development and 
the identification of the performance objectives 
and the evaluation measures. 

The modules may Incorporate a variety of 
instructional modes In teaching the tasks. 
(Selection of those modes may have taken place 
as discussed at an earlier stage or may need to 
happen at this module development stage.) The 
modules themselvea are, in most C6E programs, 
simple printed materials that guldethe students 
in how to achieve competence in a task. The 
modules may refer students to mediated or 
other kinds of activities. 

The component parts of a typical CBE 
module are repeated here for convenience and 
emphasis. 

• Title and structural reference 

• Performance objective and any enabling 
objectives 

• Introduction 

• Materials 



• Glossary (optional) 

• Body of the module; text, graphics 

• Information sheets or data sheets 

• Worksheets or activity instructions 

• Answer keys (optional) 

• Performance checklist 

Some tip3 on how to develop this of 
module are given in appendix B. The tips are 
given In a Competency-based format. Use of this 
format provides an introduction to the structure 
of a competency-based module. The module 
would be a part of a training prografn for the 
occupation of curriculum developer. This is fol- 
lowed in appendix C by a sample module of one 
operation in a task from a draftsperson prog ram. 
The quality control checklist that is provided in 
appendfx E was developed from the guidelines 
for development of a competency-based pro- 
gram of a highly technical nature; this may pro- 
vide additional Insight on how to develop 
Competency-based modules. 
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Develop Materials for 
Applied Learning in a 
Problem-Solving Mode 



Instructional materials can be developed with a focus on problem-solving as a means of applying 
academic concepts. 

Rationale for the Design Concepts 



The rationale for designing instructional 
materials In a problem-solving mode is grounded 
tn two basic ideas: 1) that employers need 
workers who are able to solve problems on the 
job, and 2} thai students Vearn more effectively if 
material is presented in a context that they see 
as relevant. 



Wtiat Employers Require 

If schools are to equip students to function 
successfully in the work world, they must pay 
attention to what employers require of their 
employees. They must structure employer- 
required skills Into the curriculum in a con- 
scious way. 

The fact that employers are calling for 
employees with stronger basic skills is well 
known. What deserves some special emphasis is 
the consistent underiying message, supported 
by research* that isolated basic skills such as 
reading and computation are not sufficient; 
employees must be able to use basic skills to 
make decisions and to solve problems. Sticht 
and Mikulecky (1984) have compiled much 
research information from the field and report: 

A good deal of recent research has exam- 
ined basic skills in the workplace, This 
research includes work done in the mil- 



itary* and work examining wide ranges of 
occupations and workplaces. * . . Thefind-^ 
ings jn these studies indicate several 
trends. Most occupations require a high 
level of basic skrlfs* although the appftca- 
tions of these skills may be diverse. The 
workplace requires not only the ability to 
read, write, and compute, but aUo the abil- 
ity to use these skills in problem solving on 
the job. . . . 

The nature of work in the United Statesand 
other industrialized countries Is changing. 
As new jobs are created and old jobs dis- 
appear new levels and types of basic skills 
for employment are also created. Occupa- 
tions requiring littie or no basic skills abili- 
ties are rapidly disappearing* while newly 
created occupations require workers to 
use reading and writing and computation 
at a fairly high level of skill in the solving of 
daily problems on the job. It appears likely 
that, in relation to job performance, it is 
considerably more important to apply 
basic skilts in specific job situations than it 
is to demonstrate such skills on standard- 
ized tests, (pp, 4-7) 

The idea that school studies tend not to 
inciude much practice in problem-solving is 
borne out by statements such as the following; 
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The most critical issue facing educators 
today is students' lack of adequate) think- 
ing skills for solving problems and making 
decisions. Although research has shown 
that nearly all students beyond the age of 
12 should be able to reason at the formal 
operational level, fewer than 40% of htgh 
school graduates art^ able to demonstrate 
higher-level thinking skills. This is not £±uie 
to low intelligence but rather to students' 
inability to apply the higher-level skills and 
processes necessary for many curricular 
tasks, (Worsham and Stocktun 1986, p. 7) 



How Students Learn 

Another cogent reason for developing 
materials for applied learning jn a problem- 
solving mode relates to the notion of relevancy 
and motivation to learn. Learning researchers 
tend to agree on the idea that skills and knowl- 
edge are best learned if they are presented in a 
context that has meaning to the student and is 
therefore seen as relevant to the student's life. 
As stated by The National Commission on 
Secondary Vocational Education (1965), 

Work is as relevant to mostadult Americans 
as death and taxes. Work is directly rele* 
vant to teenagers as a critical and neces- 
sary step to adulthood. Presenting subject 
matter in a form and manner that makes it 
more meaningful and significant to the 
learner is an aspect of quality. If a student 
cannot see the significance of the subject 
matter — cannot make sense of it— then 
that student cannot incorporate that sub- 
ject matter into his or her own lite and 
behavior, (p. 13) 

Thusp presentation of academic material in an 
applied work context, which almost invariably 
means a decision-making or problem-solving 
context as well, can help alt students to learn. 
The case is even stronger for those students 
who have trouble mastering abstract academic 
concepts. Forthose students, the application of 



the concepts to realistic, concrete problems and 
tasks may be critical to their learning the con- 
cepts at all. 



The Joint Vocational-Acadeonic 
Approach 

In discussing the benefits of enhancing the 
applied nature or work-relatedness of instriJc* 
tional materials, it should be noted that this is 
precisely the area in which a joint effort of voca- 
tional and academic teachers can be most effec- 
tive. One of the following statements is by a 
vocational educator, the other by an academic 
educator^in the final analysis, it would be best 
to say that they are both educators. 

Which stave m a barrel is most important? 
They all are. One of the concerns in the 
Unfinished Agenda was strengthening the 
ties between academic and vocational 
courses so that the academic learning 
could be applied In problem-solving situa- 
tions and have greater utility in the work- 
place and Hie in general. These sklUs are 
interdependent, but this fact is too often 
overiooked. (Dr. Robert E. Taylorquoted in 
Education and Employment: Where We 
Are and Where We Ought To Go 19B5, 
p. 33) 

One of the recommendations of the high 
schoo! study commission was to strengthen 
the relationship between the r^icademlc and 
vocational offerings of schools and to view 
vocational programs as a way of strength- 
ening the application of basic skills and 
problem solving. I think one of the ways 
that you develop problem-solving ability is, 
in fact, to solve problems. The applied 
learning of vocational classes is rich in 
problem-solving opportunities and rein- 
forces problem-solving skills. (Dr. Harry F. 
Silberman quoted in Education and 
Emfytoymont: WhQvB WeAre^nd Where We 
Ought To Go, p^ 33) 
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Characteristics of Materials for Applied 
Learning in a Problem-Solving Mode 



For instructional materials to function in the 
desired way to apply learning m a problem- 
solving moder the developer needs to be con- 
scious of certain characteristics that should be 
buil- in as development proceeds. These char- 
actRristiCa include the following: 

• Problem-solving and decision-making 
processesandcompetencies are embedded 
in the activities. 

• Activities are participatory in nature and 
related to the real world and ^eal 
consequences, 

• Reinforcement of basic skills information 
needed tn the situation is provided along 
with a Suitable degree of guidance on how 
to proceed. 

Probiem-Solving and Decision*Making 
Processes and Competencies Are 
Embedded in the Activities 

Complex thinking processes include prob- 
lem solving and decision making. Although sim- 
ilar, the two processes differ somewhat. Prob- 
lem solving uses thinking skills to resolve a 
known or defined difficuity. It involves severail 
steps inciuding: 

• Identifying and defining the problem, 

• Coliecting data concerning the problem, 
separating fact from opinion, 

• Forming hypotheses, through logical 
reasoning* 

• Testing the hypotheses. 
« Forming a conclusion, 

• Applying the conclusion* and 

• Evaluating the conclusion* 



These steps are the same as the scientific 
method. 

Decision making involves the thinking skills 
needed to choose the best response from saveral 
options. It entails the comparison of advantages 
and disadvantages of alternate approaches. It 
involves several steps Including: 

• Defining the probiem* 

• Coilecting data* 

• Identifying obstacles to the goal. 

• Identifying rji iter natives, renking alterna- 
tives, weigt>ing risks and benefits. 

• Choosing the best alternative 

• Evaluating the decisionr 

Bloom's taxonomy of six thinking levels 
include: knowledge, comprehension, applica- 
tion. analysiSi synthesis, and evaluation* Pro- 
gression through these Idveis requires increas- 
ingly compiex thinking skills in almost endless 
combinations. Persons who can apply a variety 
of thinking skills generally make better deci- 
sions and solve problems more effectively. 
Those who have skills that ailow them to visual- 
ize the consequences of their decisions usuaily 
can make better decisions** 

Activities Are Participatory In Nature 
and Related to the Reai World 
and Real Consequences 

It was pointed out earlier that one of the 
ways to deveiop problem^solving ability is to 
solve problems. This smplies that the students 
should assume responsibility for solving the 
problem in a given situation and should con- 
sider the consequences of their decisions. 



^SOURCE: Adapted from Worsham and Stockton. 1966. 
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One o1 the most effective ways to ensure 
these characteristics is to use simulation tech- 
niques in the matertals. A vocational simulation 
simplifres elements of a real world work situa- 
tion and presents them in a form suitable tor the 
classroom. Students take on the roles of people 
In the work situations. They are given conditions 
that areas realistic as possible and are asked to 
develop realistic solutions. The possible out- 
comes of their actions should be specified so 
that a tie to the consequences cements the rele- 
vance of the academics learned and used. Simu- 
lations can be designed for group interaction or 
for individual work. 



ReinforceimnI of Basic Skiiis 
Intormalion Needed In Ihe Siluallon is 
Provided Aiong With a Suilabie Degree 
of Guidance on How to Proceed 

The materials can be :jrganized around 
either academic concepts (and how they are 



applied vocationaUy) or vocational tasks (and 
theacademlc !>kiNs necessaryto perform them). 
In either case it is important to be explicit about 
the academic subject matter to be used* Some 
targeted review of basic skills information can 
he implanted if necessary. 

Depending on the situation and the problem- 
solving skills of the students, it may be helpful to 
provide some guidance on how to solve the 
problem. One option is to provide some analysis 
of the problem. A second option is to list the 
steps that need to betaken to solvethe problem- 
Some directions should be given, at a mrn- 
imum to indicate the nature of the desired out- 
come. The directions can t>emade more detailed 
and more specific as the need dictates. 



Guidelines for Development 
with a Model Activity 



Appendix D shows an example of a 
problem-solving activity with accompanying 
development guidelines. This is only one of the 
many possible types of activities for applied 



learning in a problem-solving mode. It is a mini- 
simulation involving an individual student In a 
work role. 
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Develop Lesson Plans 



A lesson plan is a detailed teaching/ 
learnmn breakdown of the important points of a 
lessD!; estranged intheorderin whichtheyareto 
be presented. A lesson plan is a step-by-step 
analysis of how one Intends to teach a lesson. If 
the preparation for instructional materials devel- 
opmert is complete^ the envelopment of the les- 
son plan is mostly a matter of completing a form 
to show the planning and decisions already 
made. 



Vocational and academic teachers can inter- 
act to produce lesson plans that will result in 
instruction emphasizing applied learning and 
the strengthening of basic skills. Vocational 
teachers can contribute Ideas about occupa- 
tional situations that can be used to ill ustratp the 
applicatron of academic princlpfes. Academic 
teachers can point out where in the vocational 
lesson plans the academic principles can be 
made more visible for students. 



Why Develop Lesson Plans 



One reason to commit these plans to paper 
is that the lesson plan acts as a summary and 
coordination device for the teacher. The teacher 
has all the details of the lessor gathered in one 
place and can visualise just what to do when 
class begins. This carries the tpilnking beyond 
knowing the material to usln^ it to reach the 
objectives. The lesson plan allows for anticipa- 
tion of problems and the opportv;riity to elimi- 
nate or overcome them in advance. 

if the instructional method selected is an 
mdividualized self-paced mode, the lesson plan 
needs to allow for a wide range of activities and 
will involve more in the way of facilitation than 
details of presentation. If the instructional 
method is lecture, demonstration, or some other 
teacher-directed mode, the lesson plan will 
need to specify more closely e^iactly how the 
class time will be used for the group. Indeed, 
part of the function of the lesson plan is to assist 
in laying out how the objectives can be accom- 



plished in the time available. The plans for a unit 
of instruction are broken down into daily plans 
that keep the teacher on track and working 
toward the overall goals in a time*consciou5 
way. 

In the classroom, the lesson plan serves as a 
handy guide. It is especially helpful for begin- 
ning teachers to have this kind of guidance for 
their instructional efforts. The fact that the les- 
son Is well-pVanned and has bean "captured" jn 
a tangible way lends confidence to the teacher 
and even a sense of security to thestudents. The 
lesson clearly has a sense of purpose and 
direction. 

Another practica! reason for lesson Plans to 
be written IS that they enable a substituteteacher 
to carry on the program should theteacher need 
to be absent. The sense of security imparted by 
the lesson plan is even more appreciated by a 



SOURCE^ The material presented here Is adapted from Deve/op ^ lesson P/an. Modute B-4 of P^normance- Based Te^citer 
Bt^ucatfon Moc/utes developed by The National Center for Research in Vocational Education an J Irom Tramtng Devetopment: 
lesson Pt^Tt Defiy^tion^Sysfem^ Approach (Sampies) by Tom L. Hinder. The OhioStete Uniwrsity. 
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substitute teacher who is thrown the situa- 
tion without warning or time for preparation. 

Thus the lesson plan is helpful as a simpfy 
stated, clearly written, flexible and individual- 



ized teacher aid for conducting a class. It is 
individualized in t^vo senses: (1) it is based on 
the individual needs, interests and abilities of 
the students; and (^) it is formatted according to 
the goale. needs, and style of the teacTier. 



Content and Format o1 Lesson Plans 



Although lesson plans should be individual- 
ized by the teacher, it may be usefutto dtscussa 
sample tTiat includes the characteristics that 
most teachers feel are needed. The lesson plan 
should include inforn^ation about four stages: 
preparation, presentation, application, and eval- 
uation. A sample of each of these parts will be 
shown and discussed. The combination of these 
parts constitutes the lesson plan. A blank copy 
of the form used follows the sampte. 

Preparation 

The preparation section of the lesson plan 
gives the /esson Utte as primary identifying 
information. Some teachers may also want to 
include the course name, the unit title, and the 
hour or period the class meets. 

A critical part of the preparation section is 
the listing of the performance objectives and 
any enabling objectives. These should have 
been Identified earlier in the course planning 
and are rewritten on the lesson plan to serve as 
the targets for instruction. 

Materials needed should be listed in one 
place so that they can be gathered together eas- 
ily. The listing should be specific enough so that 
a substitute teacher would be abfe to identity the 
materi^Es. For example, if a cassette tape j$ to be 
used, the list should specify the tape by title. 

Other optional preparatory information may 
include— 

« new words: a list of words that may require 
teacher explanation or review 

• prerequisites: skills that students must 
have mastered for this lesson to be suitabte 



* references: sources of related mformation 
that the teacher may want to draw upon 

An introduction concludes the preparation 
section (while Introducing or leading into the 
presentation section). One major purpose of the 
Introduction is to orient students to the objec- 
tives of the lesson, how the lesson relates to 
them, how it relates to their past classroom 
activities* and what will be expected of them. 
Two other functions of the introduction are to 
get the attention of the students and to motivate 
them sufficiently to hold their attention. 

The following sample* (figure?) shows how 
the parts of the preparation section may look. 



Presentation 

The presentation section of the lesson plan 
identifies the information or skill to be learned in 
a step-by-step list. Specific teaching strategies 
tor a stepp such as a demonstration or use of a 
videotape, should be noted as vhfell. The strate- 
gies chosen may need to be detailed aswelLFor 
examp.uf, if a discussion is to take place, it may 
be helpful to prepare a lis! of questions to guide 
the discussion so that thedesirccJ information is 
elicited. Or a handout may be helpful to sum- 
marize key points or show an example. 

Key points for the presentation can be listed 
alongside the steps as a handy reference. These 
may include basic skill concepts that should be 
drawn out and highlighted. 

The presentation section from the same 
sample lesson plan is shown in figure 



'The sample l«sson plan shown was developed by Tom Hindee of The Instnjclionat Materials Laboratoryat The Ohio State 
Ur ivers'rty. 
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PREPARATION 

LESSON TITLE: MEASURING AND RECORDING THE PULSE 



LESSON PERFORMANCE OBJECTIVE: Given a patient and a watch, the trainee will locate* 
count, record, and note the characteristics of the radial pulse. The pulse count and characteris- 
tics must be the same a$ what the instructor obtains. 

ENABLING OBJECTIVES: 

Define pulse rate 

Explain the process which produces the pulse 
List the factors that must be noted when observing pulse 
Locate and name the points where pulse may be measured 
Identify normal putse rate ranges for infants and adults 
Describe the pulse characteristics; rhythm, rate, quality 

Correctly use the terms; tactiycardia. bradycardia^ arrhythmia, dysrhythmia, palpation 
Differentiate between regular, irregular. fulL weak, ahd thready pulses 
List the factors that cause the pulse rate to vary 

List the patient pulse information that must be reported to the receiving hospital 
Describe the significance of pulse in the evaluation of an emergency patient 



MATERIALS NEEDED: Stethoscopes* recording forms, tape recording of pulse sounds 



NEW WORDS: Pulsei radial, rhythm, tachycardia, bradycardia, arrhythmia, dysrhythmia. 
paJ patio n* artery 



INTRODUCTION: 

The EMT wilJ record the patient's puJse rate, respirationst and blood pressure as part of the 
initial data gathering on the scene. These three factors reflect the functioning of the he&rt and 
lungs and provide information about the over-alt cardiovascular and circulatory efficiency of the 
body. The pulse rate^ respirations^ and blood pressure (and sometimes the temperature] are 
termed vital signs or merely vttals. The accurate recording of these four values wilt provide 
important data for both field and hospjtaJ care. 

The pulse rate is a reflection of the heart rate and is obtained by feeling the puEsation of an 
artery as its responds to the heart's pumping action. 



Figure 7. Sample lesson ptan 
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Note that the recording of data provides an opportunity to discuss technical communication and 
how to format the data effectively to convey meaning accurately. The mathematics of number 
series can be discussed as welt. The entire task represents application of science principles. 





PRESENTATION 


STEPS: 


KEY POINTS AND BASIC 
SKILLS FOCUS: 


1. 


Define pulse 




2. 


Explain the process that produces the 
pufse 




3. 


Identify the pulse points 


Temporal, facial carotid, apical, brachial* 
radial, femoral poplitea^r posterior tibial. 


4, 


Explain the purpose of measuring the 
pulse 




6. 


Explain and describe the factors that 
must be noted 

USE TAPE RECORDING OF SOUNDS 


Rater character rhythm^ quality, tachycardia, 
bradycardia, arrhythmiai disrhythmiai regu- 
lar, irregular, fulL weak, thready (science) 


6. 


Identify normal pul&e ranges 


Infant— 120 
Adult"-60- 100 (math) 


7. 


Identify and explain factors that cause 
the pulse to vary 


Age, state of health, emotions, food, drugs, 
fevet of activity (science) 


8. 


Explain the significance of the pulse 




9. 


Illustrate how to record the information 


Format for recording data {communications) 


^0. 


Give demonstration 





Figure 8* Presentation section of a lesson plan 




Application 

The application section of the lesson plan 
states how the studentsaregoing to practice the 
skilj or use the information. Enough detail 
should be included to ensure that the plans are 
carefully made for the activities to run smoothly. 

In somecases It may be important to include 
asummarycomponentattheend of theapptica- 
tion section for (1) pulling the foose ends 
together. (2) drawing conclusionsi (3) generaliz- 
ing from the experiences, and/or (4) reiterating 
mii)or concepts. By use of key questions requir- 
ing student responses, you can Informally eval- 
uate whether the lesson objectives have been 
met. Of primary importance is to relate all the 
classwork to the lesson o^/j(Ctive(s) and to past 
and future lessons. In other wordSt the summary 
should reinforce for students where they were 
headed, where they have bean, where they 
should be now and why. and where they will go 
from here. 

The sample of the application section in 
figure 9 shows a situation in which the practice 
activities follow the presentation of the entire 
process to the class. This would not necessarily 
be the case. It might be useful to have the stu- 
dents practice one or more steps of a complex 



process before completing the presentation of 
the process. The divisions of the lesson plan 
should be used fjexibly. For example, the la&t 
statement of the sample application section 
shows how the evaluation is being woven into 
the application. 



Evaluation 

The evaluation section of the lesson pian 
contains the assessments to determine if the 
students have reached the iesson obiecttves. 
This may involve a paper-and-pencil test for 
which the questions can be listed or attached. A 
pertormance check can be handted most effec- 
tively with the aid of a checklist and rating scale. 
If the performance situation and procedure is 
too lengthy to specify on the checklist, instruc- 
tions for the performance check may need to be 
listed separately. 

Portions of the sample evaluation section 
follow in figure 10, 

Other Additions 

Three other items need to be considered in 
planning a lesson: announcements, time, and 
notes. 



APPLICATION 

Divide the class into teams of two and have the teams practice locating pulse points on each 
other. 

Each trainee must measure the pulse at the radiai. brachial and carotid pulse points. 

The trainees should listen to the tape recorded pulse sounds until they are able to differentiate 
between the various pulse sounds and characteristics. 

Th; :ieams should use the stethoscopes to check each other for accuracy. 

The instructor rrust be available for individual coaching. 

Because each trainee must demonstrate competence In measuring the pufse and noting its 
characteristics, the instructor should begin to check off the trainees who have demonstrated this 
competence. 



Figure 9* Application section of a lesnon plan 
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EVALUATION 



Paper and pencil test on the enabling objectives. 

1. Pulse may be defined as: 

a. the flow of blood through the capillarjes 

b. a wave of blood which passes along a vein 

c. the flow of blood through the heart as it pumps 

d. a wave of blood passing along an artery as the heart contracts 

2. The normal pulse rate for an adult is: 
a. 40 50 beats per minute 

'b. 40-80 beats per minute 

c. 60-75 beats per minute 

d. 60-100 beats per minute 

3. To determine the rate of a person's pulse: 

a. count the pulse for 15 seconds and multiply by two 

b. count the pulse for 10 seconds and multiply by three 

c. If the pulse Is regular, count the pulse for 15 seconds only 

d. if the pulse as reg^^ar, count the pulse for 30 seconds and multiply by two 

4. The pulse rhythm Is defined as Ihe: 

a. rate 

b. volume 

c. strength 

d. regularity 

5. A normal pulse volume Vf}\\ feel: 

a. rapid and weak 

b. slow and weak 

c. strong and full 

d. weak and thin 

6. Arrange the steps for taking a radial pulse into Ihe correct sequence: 
— a. Count and observe the pulse for 30 seconds to 1 minute 

b. Relax the patient and explain what you are doing 

c. Record pulse rate, rhythm, and time taken 

d. Avoid too much pressure on the artery 

e. Use the tips of three fingers and find the pulse. 

7. A slow heart rate usually under6D beats per minute is called: 

a. bradycardia 

b. tachycardia 

c. brainycardia 

d. pneumocardia 

Practical test on the Lesson Performance Objective 
TASKS: 

1 . Take and record victim's pulse. 

2. Take and record victim's respirations. 

3. Take and record victim's blocxl pressure. 

4. Take and record victim's blood pressure by palpating the pulse. 

(Depending on the type of instruction, these tasks might be followed by information on exactly 
what objecttvesi procedures, and standards apply to the practical test.) 



ERIC 



Figure 1Q. Evaluation section of a lesson plan 
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PREPARATION 



PRESENTATION 



LESSON TITLE: 



KEY POINTS AND fiAS^C 
SKILLS POCUS: 



ESTEP8: 



LESSON PERFORMANCE OBJECTIVE: 
ENABLING OOJECTIVE: 



MATERIALS NEEDED: 
NEW WORDS: 
(NTBOOUCTION: 



APPLICATION 



EVALUATION 



Figuie 1 1 . 



Lssson 
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plan f^rms 



Announcements are those iterr.^ jf busi- 
ness not related to the lesson content: a meeting 
of the student vocational organization, an 
assembly, the due date for independent study 
projects, etc. To make 5ure the item gets men- 
tioned, and to make sure valuable class time 
Isn't taken up with interruptions^ any 
announcements should be written into the les- 
son plani and scheduled for a particular time 
during the class period (i.e., during a break, at 
the very beginning, or at the very end). 

It is especially valuable for the beginning 
teacher to indicate beside each activity in the 
lesson plan how much f/me the activUy may 
take. Comparir^g the estimated time to the actual 
time used will allow a teacher to make more 
accurate estimates as time goes on. Time is a 
vital consideration. Nothing )S more uncomfort- 
able or fess productive than 15 idle leftover min- 
utes, or a lesson cut short prematurely. Good 



planning prevents these dilemmas from 
occurring. 

Finally, a good plan should have a space for 
notes. This is another type of evaluative device, 
but this time it is the plan which Is being evalu- 
ated. Immediately following the class period, 
this space can be used to write down any com- 
ments or questions relative to the plan and its 
effectiveness. What things worked? What things 
didn't work? What things didn't get covered? 
What questions were raised that need further 
clarification? How accurate were the time allot- 
ments for the various activities? These notes 
serve two purposes;(1 > they can be generalized 
and thus help in writing oi.jer plans; and 
(2) should the same lesson be taught at a future 
date, these notes can suggest needed 
improvements. 
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Management of the 
Development Process 



If the prerequisites to instructional materials development are all in place before the actual 
development process begins^ managing the process becomes a matter of monitoring progress and 
controlling forquaJity. 



Monitoring Progress 



Whether the materials development project 
is a large or small one* careful monitoring and 
written progress records are essential to a pro- 
ductive and efficient operation. This is because 
the effort involves coordinating the work of sev- 
eral people and because it Is impossible^ even 
with careful schedulfng, to predict how events 
win unfold. It is best to expect some delays, 
bottlenecks* and other problems— it is not 
abnormal for people to get sick, word process- 
ing equipment to develop quirks, or a particular 
module to be extra difficult to develop. H some- 
one is aware of these situations, adjustments 
can be made before the problems compound 
and become serious* 

The person who wiJI monitor the flow of 
materials should develop a routing slip that 
shows, in turn, each person who will play a part 
in the processing of each module. Space should 
be Provided for people to write their initials and 
tliedateastheycompletetheir task and pass the 
module along. As a developer finishes a draft of 



a module, this routing slip should be stapled to 
the front of a tolder containing the module. In 
thisway.anyonecanSlftnceatthe rr'tf^n^^ slipto 
find out where that module is in th. ^ tss. A 
sample of Such a routing slip follows in Laurel 2. 

Additionally, there shQUfd be a waL chart or 
master log that compiles the information on the 
separate routing slips. A simple matrix chart is 
adequate, with the titles or a numbered coding 
of the modules down the side and the stages of 
processing across the top. It works well to have 
people write the date in the corresponding ceU 
of the matrix as they transfer the module to the 
next person on the routing slip. This log pro- 
vides a comprehensive view of the project's 
status and can be compared with the originally 
planned schedule. Each developer should also 
maintain a personal copy of this log as a status 
record of the modules for which he/she Is 
responsible. Following in figure 13 is a sample 
log that corresponds to the sample routing slip. 
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Quality Control 



Two aspects of the quality of instructional 
materials are of concern to those Involved in 
their development The first Is how closely the 
finished materials correspond to the agreed- 
upon guidelines for development This is a mat- 
ter of internal (to the development project) qual- 
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ity control. The second is how welJ the materiaJs 
meet the intended objectives in terms of student 
learning. That Is a matter of external review (and 
ultimately pilot or field test evaluation). Both 
aspects are important, and the situation must 
dicliate how much emphasis is placed on each. 
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MODULE TITLE & NUMBER- 
laitials/Date 

Developer 

Typist 

QC 



Devefoper . 
Typist 



Developer , 
Graphics ^ 



Developer . 

Project 
Director — 



(Draft completed: give to Typist) 
(Give to QC] 

(Give to Developer to revise OR give to 
Typist to correct) 

(Optional review) 

(Give to Developer) 

(Give to Graphics) 

(Give to Developer for final checK) 

(Give to Project Director tor approval) 



Figure 12- Routing slip 



Stages 



Modules 

10 
1.1 
1.2 

1- 3 
2-0 

2.1 

2- 2 



Dev 



Typ 



QC 



Dev 



Dev = Developer 
Typ = Typist 

QC = Ouality control reviewer 
Gr = Graphic artist 
PD = Project director 



Typ 



Dev 



Gr 



Dev 



PD 
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Figure 13. Master log 
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Internal Quality Review 

Internal review for quality control is simply 
taking the care to check on and enforce the 
following of the guidelines. The developer's role 
requires both an overall materiala perspective 
and assiduous attention to a large number of 
details. It is tobeexpectedi if one is rearisttc.that 
the materials that emerge from first draft devel- 
opment {and word processing) wiVf be less than 
perfect. Yet the materials to be used by the stu* 
dent shouJd be virtually perfect as measured by 
the cooperatively-established guidelines. 

The person best qualified to bridge the "per- 
fection gap" is someone who is very familiar 
with the guidelines for developing the materials 
but who is noffamiliarwith the particular module 
or unit in question. This person can bring to the 
task not only an overall materials perspective 
and assiduous attention to a large number of 
details but also a'*naive learner" status. Afresh 
viewpoint on the materials is gained* and the 
points In need of change are thereby made vis- 
ible. If a developer must^ of necessityi do quality 
control review of his/her own work, it is helpful 
to try to put the development involvement aside 
mentally and approach the review as objectively 
and "naively" as possible. 

The quality control review is an important 
part of the materiars deveropment process. It 
provides an opportunity for the reviewer and the 
developer to worn together to make the module 
student-ready. 

Vocational and academic teachers who are 
involved together In an instructional materials 
development project can use this review point in 
the process to make sure that the materials meet 
the guidelines from both vocational and aca- 
demic perspectives. If a vocational teacher has 
teen the developer of an instructional module, 
an academic teact^er can perform the quality 
review and at the same time be looking for pos- 
sible improvements from the academic view- 
point. In the dame Way. a vocational teacher can 
review a module developed by an academic 
teacher and bring vocational insights to the 
review. The result should be materials of a truly 
vocational-academic nature. 

For an extensive materials development 
project, it works well to assign one (or more) 



people exclusivelyto the quality control reviewer 
role. One person can better ensure consistency 
of approach across all modules and is in a posi- 
tion to identify gaps, overlaps, or conflicting 
information between modules. Furthermore, the 
skills required of a reviewer are not exactly the 
same as those required of the developer, so it 
maybe more efftc lent to ask people to specialize 
in their areas of greatest strength. A logical 
mind, command of effective language use. and 
attention to detail are especially important for 
the person in the quality control role. An option 
In working out the processing flow is to asK an 
effective quality control reviewer to replace the 
developer in the final processing stages so the 
developer can concentrate on drafting more 
modules. 

The guidelines for developers can be used 
as the quality controllers guide, but it is not 
time-consuming to follow the ideas from those 
guidelinesand put togethera quality controller's 
checklist. The purpose of this checklist is to 
make it easy for the reviewer to see if the guide- 
lines have been followed. The fact that the 
checklist is developed from the guidelines pro- 
vides common ground for the developers and 
quality control reviewers and paves the way for 
easy communication between them. 

The example of a quality control checklist 
given in appendix E shows how guidelines for 
developers can be converted to a reviewers 
checklist. It also shows the level of detail neces^ 
sary to assure finished materials that follow the 
guidelines. 



External Quailty Review 

ft is usually helpful to seek the opinion of 
someone who is not caught up in the dynamic of 
the development project, who urrderstands the 
needs of the students, and who is willing to pro- 
vide a review of tt^e materials. Ideally, the 
reviewer would be another teacher from the 
same vocational area, althougt^ not necessarily 
from the same school. 

If the amount of material to be reviewed is 
large, a representative sampling of the modules 
can be reviewed. Then the developers don't feef 
as if tt^ey are imposing too much on colleagues' 
time. 
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As with internal reviews, directions and 
guidelines are necessary. Then the feedback 
will be structured in a way that is useful. Also, it 
is being considerate of the reviewers not to leave 
them guessing about what is asked of them. A 
checklist can guide their review as well as pro- 
vide a vehicle for a time-efficient review. A sam- 
ple external review checklist is shown as figure 

Ho^w we(1 the instructional matenais "^wo^k" 
will be proven ultimately with students in the 
classroom, perhaps first In a pilot test-revision 
cycle before full implementation. The entire 



instructional materialsdevelopment process has 
been geared to this end, and it is important to 
evaluate objectively whether the materials help 
to achieve the desired goats with students. 

Along with being sensitive to the possible 
need for revision after student use. it will be 
important on a continuing basis to be sensitive 
to the need to updats or supplement the curricu- 
lum. The instructional materials may seem to be 
in constant flux, but they wilt remain a vaiid too^ 
for promoting applied learning consistant with 
the occupational world. 
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MODULE QUALITY REVIEW CHECKLIST 



MODULE TITLE: 
MODULE NO.: 



REVIEWED BY: 



1. Nm DBffninologv ii dftf inod in th« introduction or infOfr-.AJon diovtt. 

2. Tha -^tftrminoiogy it convettent throughout. 

3. Tha Intftmcl dir«ctior» w timply amJ doariv «tatad. tmd complain. 

4. Tha parfor ma ncg objKtiv» ara statad in obMrvabItt farms. 

5. Tha grocadum dB«;riba tha optiont avallabls to th« laamar in comptatins tha modula. 

6. Tha octWitiai clarify what «ia Ptrformanca at how t» da iXt and why it it naconary. 

7. Thi llnguaga it livaiy and inwasting; not madwnical or podantk. 

Tha lartguaga It gaarad to tha lavat of &n avaraga raadAr in tha target C[:dianG& 



YES 
YES 
YES 
YES 

YES 
YES 
YES 
YES 



NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 



Laamino EjEparianop 

1. Learning axparlancat ara nquancad togicailV. YES NO 

2. Learning axparfancat do not owriap. YES KO 

3. Laaming axperiancat iMd diractly to compaiancy in iha parf ormama objactivat* YES NO 

4. All requir«d raadi "9 contribute diraotty toa«taining tha objttctivttt. VES UQ 
& All required activitiai corvtributa diractly to attaining tha objactivat. YES NO 

6. Whan an Mtlvity may ba d^icult to impiimamN attamais wayt of cornpliting tha a^rvity art provtcM. YES NO 

7. Optional learning acthrittat ar« providad to giva dapth, variety, and flexibility to tha learning axpariancat. Y£S NO 

8. A rarigaof actiultietitprovklad toacoommodatevtudentsof diffm neeclt<andintaraati. V£s NO 

9. A range of activltiea ii provided to allow for bolti individual and ^roup work. Y£S NO 

ID. Role playing activrtlai Include role dauriptlont and latuatloni to guidi anyone piayin^a role outside 

hit/har own fmrwof refervnce. YES NO 

1 1 . Tha learning activitlai era varied ind inmattinfl, with ■ minimum of repetition from one leeming 

experience toenothor^ Y£S NO 

Feecfc^k it provided at the end of every learning experience. YES NO 



Infartnation Sheets iCritarie in the "Languttge" section ^ly hare.) 

1. Th4modul6 itidf-contsintdfif atatl pOMibl^. 

2. Information theati contain up.to-data and accurate information. 



Information thwo are concrete and tangible; not vagua genaralities or lim of criteria; they tiM ""How 
to do it." 

InfomiiatiDn ^eetl «re relevant to vocational educationr with examples drawn from variout ferviee 
araai of vocationat education. 

Selected paga« of outiida retotircM are ut«d m anrichm«nt and/or rainforeefnant aetivitiai. 

Outtido iWHircasar^ not mora than 10 years old {unless they are of excaptfonal value). 

Readings (information sheets and outside tvfarencas) are complete In thot they provide the learner 
with ail information needed to compiata tha module. 



S. Outside references are standard anough that they should be raadlly available to any module user- 



Yes 
VES 

YES 

YES 
YES 
YES 

YES 
YES 



NO 
NO 

NO 

NO 
NO 
NO 

NO 
NO 



Seif-&jftiks, Modal Anaweta^ CheckJistfl 

1 . Satf-checks are thought provokbtQ and requira application of information: not rota ^vipotues, 

2. Seif-chflcks compnehensivefV reflect tha Information providad tn the learning experiencir 

Figure 14. Module quality review checklist 
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YES 
YES 



MO 
NO 
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3. SsiF-chec^ am not obvious; tfi«v rftquirft an understanding of th* knowlsds^ importunt toachjaving 

4« Modsl arKvMrs ar^ provided to rsinfom Iwning'^fid cMirifV concept*^ 

S. Chacklists and attatment formt am stand in oburvahla' p*rformarw« terms. 

G. Checktists include all tfia critttria n«cessa>Y suGC«s>ful peffomanca. 

7. ChackliSTS actusilV asw*s ths learner's proi^BSi towafd th* obtKttva, 

^. Checklists are of reaiorabfl Iwtgtfi and compleKitv. vritfi ho mora tfian 26-30 ;t«rns. 

9- Alternatives to peer evaluation are Provided for those tesnert Mho cannot arraiiBe to work with peeis^ 

10. £acft feedback device includes a stated fawal of perf orcnance. 

1 1. Evafu^tl^nx Provide for recycling if the i«viel of Perfonnanoa is not mat. 

Mpdia 

1^ The inedla is eppllcablv to all vocational larvlce araas. 

2. Tha inedia (ifustretesr clarifies, /ainfhrces, or extends <ha concafm introduced in iha moduJa; it doesn't 
simPly reput them. 

3. The media is reaiistae^ i.e.i tha teacher, students* and tw\ school setting are bettevabi*. 

4. The length of tha madia is raasortabia (10 to 20 minutes). 

5. The n^ad^a is intere^ing visualiv^aui^tlv. 

6. The madia is clear visual I V/aurallV. 

7- 3f the media includes an examoiarv instructor, thg instructor; 

relates weM with stud^ts. 
b. usas Student feedback. 

gises media or teaching aids where appropriate. 
d< Presents information geared to the needi of the students, 
e- taachas on the basis of uP~to-date laeming theory- 

Q. The media Is fraa from racial and sex bias. 

9. Tha media is iivaJy Andaction-oriemtad. 

10. The information is Presented in a logical sequenoe. 

OvaraH 

1 . The module daliven on the objectives. 

2. The module maets format sP^ificatior^. 

3. The module is tntemaily consistent {objectives^ activities, feedback davicasc etc. do no^ contrediqi 
each otheN diractfy or indiraeilv) 

4. No learning experience other than the fint:1 fearnlngeKperienca requires performance in an actual 
school situation, 

5. Opportunity is Provided for praciidngany performance which must beexacuMd in the raal world. 
Ths final (earning experience requires pertotmanoe in an actual schoof situation. 

7. The learning eKperiences are realistic: i.e.« they do not require an unraatonabia amount of prior knowi- 
ngs or of time on the part of the learner. 

jmpiBfnantation of the modute is faaaiblo and practical; i.e.. it does not mquira^n unreasonable amount 
of tha rasource person's time. 

d. Learning activities* information sheets, case studies^ reiources. etc. provide equitable repretentatlon 
of the various service areas in vocational education. 

1 0. An introductory statement >t Provided which motivates the student by e^ilning why the competency 
is rieededj r^ot $innpiV what the ccmpetencv consisti of ■ 

11. Ar^ introductory statement is provided which places the module in e frame of reference with other 
modules in the cat^ory^and with the broad theory of vocational education. 

1 2. Alt necessary or diesirable Prerequisite oompetendes are listed. 



YES NO 

YES NO 

y£s no 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 



YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

Y£S NO 

YES NO 

YES NO 

YE$ NO 

YES NO 

YES NO 

YE3 NO 



Y£S NO 

YES NO 

YES NO 

YES NO 

YES NO 

YS$ NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES m 

YES NO 



Figure ^4'^Contfnued 
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A Checklist for 
Evaluating Materials 
for Sex Equity 
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A Checklist for Evaluating Materials 

LANGUAGE * Is the generic he used to include both males and females when sex is 

unspecified (e.g., the carpenter _ , he . . .)? 



* ts the generic she used where the antecedent is stereotypicatiy female (e.g.. 
the housekeeper . . . she . . .)? 



* Is a universal male term used when the word is meant to include both sexes 
(e.g.. rnankind, forefathers)? 



• When referring to both sexes, does the male term consistently precede the 
female (e.g., he and she. the boys and dir^ls)? 



Are occupational titles used with man as the suffix (e.g.. chairman, 
businessman)? 

When a woman or man holds a non-traditional job. is there unnecessary 
focus on the person's sex? (e.g., the woman doctor, the mate nurse)? 



• Are non-parallet terms used in referring to maies and females (e.g.. Or. 
Jones and his secretary, EMen; Senator Kennedy and Mrs. Ghandi)? 



• Are the words ''women" and "female" replaced by pejorative or demanding 
synonyms (e.g.. girls, fair sex, chicks, ladies)? 



• Are women described in terms of their appearance or marital and family 
status whiie men are described in terms ot accomplishments or titles (e.g.. 
Senator Kennedy and Goida Meir. mother of two)? 



• Are women presented as either dependent on, or subordinate to* men (e.g.. 
John took his wife on a trip and let her play bingo)? 



• Does a material use sex-fair language initially and then slip Into th@ use of 
the generic he (e.g.t A worker may have union dues deducted from his 
pay)? 



Reprinted from: Women on Words and Images. A Ch&cktrst for Evaiu^tirrg Maferists. unpaged. 




• Isthe issue 01 sexual equi^lity diminished by lumping the problems of 
women. 51% of th& population, with those of minorities (e.g., equal attention 
will be given to the rights of the handicapped, blacks and women)? 

ROLES • Are 7\\ occupations presented as appropriate to qualified persons of either 

occupational/ sex? 

social 

• Are certain jobs automatically associated with women and others asso-* 
ciated with men (e.g., practical nurse, secretary— female: construction 
worker, plumber— male)? 

• Are housekeeping and family responsibilities still a prime consideration for 
females in choosing and maintaining a career {e.g.. flexible hours* proximity 
to home)? 

• Is the wife presented as needing permission from her husband in order to 
work (e.g., higher income tax bracket)? 

• Is It assumed that the boss, executive, professional, etc., wrif be mate and 
the assistant, helpmate, "gal Friday'' will be female? 

• In addition to professional responsibilities, js it assumed that women will 
also have housekeeping tasks at their place of business (e g i In an assem- 
bly plant with workers of both sexes, the females make the coffee)? 

• Is tokenism apparent, an occasional referenceto women or men in non- 
traditional jobs, while the greatest proportion of the material remains job 
stereotyped (e.g., one female pi umber, one blaick woman electrician)? 

• Are men and women portrayed as having sex-linked personality traits that 
influence their working abilities (e.g.. the brusque foreman, the female 
bookkeeper's Moving attention to detail)? 

• Are only females shows as passive and inept? 

• Are only females shown as lacking in desire to assume responsibility? (e.g.. 
She was delighted to have risen to be ''head secretary/') 

• Are only females shown as emotional? (e.g., The secretary cried easily and 
was very thin-skinned.) 

« Are only females presented as gossips? 

• Are only women shown as vain and especially concerned with their 
appearance? 

• Are only females presented as fearfuJ and in need of protection? (e.g.. She 
wasn't able to work late and walk home at night.) 

• Are only males shown as capable, aggressive and always in charge? 

• Are only males shown as brave and relentlessly strong? 

• Do only males consistently display self-control and restraint? 
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• Are opportunities overlooked to present a range of emotional traits for 
females and males? 

• Are women and men assigned the traditional roles of maies as breadwinner 
and female as caretaker of home and children? 

• Is a woman's maritai status stated when it is irrelevant and when the same 
information about the man is not available (e.g.i Mr. Clark and Mrs. Brown 
were co-workers ,) 

• In a family where both adults work is it assumed that females are responsi- 
ble for indoor housekeeping chores and males are responsible for outdoor 
lawn and car chores? 

• If a couple work together in a business is it assumed that she will assist him 
(e.g.. Mary does bookkeeping and secretarial chores while Dan decides pol- 
icy and attends to any heavy work.)? 

« Is information included about family relationships which i? not relevant to 
the task (e.g.. Jane Dawson, mother of four is the new supervisor)? 

• Has the writer overlooked opportunities to present equality in occupational 
or social roles? 

OMISSIONS * Does t^e text deal with th« jncreasin9 movement of bolh men and women 

into non-traditional occupations? 

• In historical and biographical references are women adequately acknowl- 
ec^ged for their achievements? 

• Are quotes and anecdotes from women m history and from important living 
women used as frequently as those from men? 

• Is there acknowledgment of the limitations placed on women in the past 
{e.g.. Women couldn't attach their names to literature, music, inventions, 
etc.)? 

• Are women identified by their husbands* names (e.g., Mme. Pierre Curie. 
Mrs. F. D. Roosevelt]? 

• When a historical sexist situation is cited, is it qualified when appropriate as 
past history no longer accepted? 

PHYSICAL • Are females described in terms of their physical appearance, and men in 

APPEARANCE terms of accomplishment or character? 

• Is grooming advice focused only on females and presented as a factor in 
being hired (e.g., advice to secretaries — ''proper girdles to firm buttocks")? 

• Is a smiling face considered advisable only for a woman in many 
occupations? 

• Are only men presented or described In terms of accomplishment or charac- 
ter rather than appearance? 
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• Are only men presented as rarely concdrneci with clothing and hairstyle? 

• Are men shown as taller and more vigorous, women as smaller and more 
fragile? 

• Are women presented as more fidroit with a typewriter than st saw? 

• Are men presented as dextrous and at ease with tools and machines and 
baffled when confronted with a filing cabinet? 

AUDlOA^lSUAL « Are male voices used consistently to narrate audio material? 
MATERIALS 

• Are female voices used only when dealing with tradKionalty female occupa- 
tionSp such as child care? 

• Do illustrations Oi males outnumber those of females? 

• Do ihe illustrations represent mainly young, attractive and preferred-body 
types both in composite pictur: as well as in the body of the material? 

• Is the text inconsistent with the illustrations (e.g.t a sex-fair text illustrated 
with sexist graphics)? 

« Are the illustrations stereotyped (e.Q„ male mechanics and female teacher 
aides)? 

• Are women shown caring for the home and children while men earn the 
income? 

• When children are illustrated in role rehearsal are their behaviors and aspi- 
rations stereotyped? 

• Are women and men corr^monly drawn m stereotyped body postures and 
sizes with females shown as consistently smaller^ overshadowed, or shown 
as background figures? 

• Does the artist use pastel colors and fuzzy tine definition when illustrating 
females and strong colors and bold lines for males? 

• Are vvomen frequently illustrated as the cliche dumb broad or child-woman? 

• Are graphs and charts biased, using stereotyped strck figures? 

• Are genderless drawings used in order to avoid making a statement or to 
appear to be sex-fair? 

• Are bosses, executives and leaders pictured as males? 

• Is only an occasional token woman pictured as a leader or in a nonstereo- 
typed role? 

• Has the Illustrator missed opportunities to present sex-fair images? 



Appendix B 

Introduction to tiie 
Structure of a 
Competency-Based IVIodule 
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Curriculum Developer 



DUTY: 



Design the Program 



TASK: 



Develop Competency* Based K/lodules 



OPERATSON: 



Develop Printed Materials for Competency-Based Modules 



PERFORMANCE OBJECTIVE: The learner will be able to develop print-based materials for 

competency-based modules according to the guidelines in the 
evaluation checklist. 



STEP 1. Gather the necessary materials: 



STEP 2. Establish a module format, using the sample module as a guide. 

STEP 3. Establish module development guidelines, using the information sheet snd the sample 
module as guides, 

STEP 4. Select an operation from your task analysis. 

STEP 5. Write a performance objective for the operation selected. 

STEP 6, Prepare the title page for the printed module. 



Procedure a. On a blank page, write out the task number and title, the operational 
Unit number and title, and the performance objective. Underscore this 
section of the page. 

Procedure b. Begin content development whh Step 1, by listing the materialsi tools* 
and equipment necessary to complete the performance objective. 



Sample module 
Task analysis 
Paper 
Pen 




Procedure a. 
Procedure t>. 
Procedure c. 
Procedure d- 



List the occupational title. 

List the duty {number and) title. 

List the task {number and) title. 

List the operational unit (number and) title. 



STEP 7, Develop the printed module. (Refer to tlie sample module -s needed.) 



Procedure c. 



Next, starting with Step 2. direct the learner from the beginning of the 
operation to the end through the steps and procedures necessary to 
71 



perform the operation in a job setting (that is, tlie specific operation 
identilied in trie ta&k analysis^. 

NOTE: Provide a small amount of information at a time. Major steps in the operation are translated 
into instructional steps in the module and procedures are translated into instructional procedures 
in the module. 



Procedure d. Include safety notes to direct the learner*s attention to possible liazards 
or special considerations while completing the job. 

Procedure e. Include an expected outcome, when needed^ for any step that includes 
three or more procedures, so the learner knows what has been 
accomplished. 

Procedure f. If additional background information [theoretical or practical) is needed 
to help the learner perform the task. Insert the words* 'Read the infor- 
mation sheet/' when and where it is needed. 



Procedure g. Because the modules are self-instructional provide small illustrations, 
when needed, next to a difficult step or procedure. 

Proc^ re h. In tlie next-to-t he-last step, (after the student lias worked tlirough the 
module] include completion of the Jearner side of tlie evaluation clieck- 
list_ Example, "Check your skills with Ilie learner checklist. If you think 
you can complete this unit without aid or direction, see your instructor 
for evaluation. If you are in doubt about any part of this unit, repeat it/' 

Procedure i. In the last step in each module, direct the learner to prepare the work 
station for th^ next unit. 



Outcome: 



You have developed a module. 



STEP 6. Developthe information sheets as necessary to support the instructional activity. 

Information sheets should be clear, concise, and not overloaded with information. (See 
sample module.) 

STEP 9. Develop worksheets as needed. (See sample module.) 

Procedure a. Write the module number in the upper right corner. 
Procedure b. Write "Workslieet" at the top of tlie page. 

Procedure c. Write the body of the worksheet, ustng clear, concise language, direct- 
ing the learner through the activity. 

STEP 10. Develop the evaluation checklist if you liave not already CiOneso. 

STEP 1 1 Proofread and correct all errors. Check to be sure material is legible. 

Step 12. discuss your printed module with other curriculum developers and with the program 
coordinator. 



STEP 13. When you are ready, clieck your skills witli Ihe evaluation checklist and proceed to tlie 
next module. 
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Information Sheet 



Development of CBE modules requires that you bring together each of the operations from the 
task analysis and translate them into Instructional units. A complete module consists of a title 
page, instructional content (giving the performance objective and steps and procedures), informa- 
tion sheet(s) (optional), worksheet(s) (optional), evaluation checklist, and support materials 
(optional). 

Modules are the heart of the instructional programs they reflect the operations performed by a 
worker In order to complete an occupational task. Development of the modules calls for you to 
express each of the steps and procedures necessary for the student to accomplish the perfor- 
rr^ance objective. Assuming that the student can read effectively, the student should be able \o 
progress through each of the steps and procedures that have been enumerated. After completing 
the last content step, the student should be ready for the evaluation checkHst. 

The following techniques are used for making modules easier for students to read: 

1* Keep sentences short, simple, and to the point. 

2* Use the active voice when giving direction through steps and procedures: 

Active: Turn the switch off. 

Passive: The switch must be turned off. 

3* Underline words for emphasis, but don't overdo it. 

4* Use transition words when appropriate, such as "then/' ''now/' "first," etc. 

5. Use examples when necessary. 

6. Always use accurate spelling and good grammar. Proofread and correct all errors. 

An example of a complete competency- based instructional module follows in appendix C. Exam- 
ine and complete the steps and procedures for this module as practice for writing competency- 
based modules. 
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TASK; 

OPERATION: 



Evaluation Checklist 

Develop Conipetency-Gased Modules 

Develop Printed Materials for Competency-Based Modules 



PROGRAM 

DEVELOPER COORDINATOR 

CHECKLIST CHECKLIST 

Did you! Did the developer: 

Q 1. Establish a module format and guidelines for Q 
development? 

D 2, Prepare a title page for a module in the proper fc?rmat? Q 

P 3. Develop the printed page for a moduie En the proper Q 
format? 

P 4. Develop the printed module according to the procedures P 
in Step 7? 

P 5. Develop worksheets as needed? ^ 

□ 6, Develop the evaluation checklist? D 

P 7, Proofread and correct all errors? D 

CI 3. Avoid plagiarism and violation of copyright laws? CI 

O 9. Discuss your printed module with other curriculum 1^ 
deveiopers and with the program coordinator? 

CI 10. Develop the ability to prepare printed CBE modules? CI 
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Appendix C 

Competency-Based Module 

Incorporating 
Basic Skills 
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Competency-Based Module 
Incorporating Basic Skills 

Occupation: Draftsperson 
Competency: Apply Drafting Concepts 
Task: Draw and Detail Objects 

Operation: Draw a Primary Auxiliary View of a Symmetrica) Object 
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Learning Activity 



TASK: Draw and Detail Objects 

OPERATION: Draw a Primary Auxiliary View of a Symmetrical Object 

PERFORMANCE OBJECTIVE: Given a drawing of a symmetrical object, the learner wifl be able 

to draw a primary auxiliary view in accordance with tfie evalua- 
tion checklist. 

STEP 1. Gather the following items at your work station: 

Worksheet 
Drafting kit 

STEP 2. Prepare to draw a primary auxiliary view of a symmetrical object. 

Procedure a. Locate the front view of the first object shown on the worksheet. 

Procedure b. Prepare to draw the auxiliary viev^ of the object by reading the Basic 
Skills Information Sheet 

Procedure c. Draw perpendicular projection lines along the line of sight to the angular 
portion of the object. The line of sight is the direction from which an 
object is viewed, (See figure A1 .) 




STEP 3, 



Fstablish a reference line. 



Procedure a- Select a convenient distance from the object. 



Procedure b. At this distance, dra*jw a r^t^rence line perpendicular to the projection 
lines as shown in fi£,'ure 





Flguro A2 



Outcome: You have drawn a line from which measurements can be taken* 



STEP 4. Transfer measurements from the object to the auxiliary view. 

Procedure a. Transfer the points which describe the dimensions of the object from the 
views on which they can be measured as shown in figure A3. 






FIgur* A3 
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Procedure b. Connect the points that determine the shape of the object as shown in 
figure A4. 









— . — i 





Figure A4 

Outcome: You have transferred the measurements of the object to the auxiliary 
view and determined the shape of the object. 



STEP 5. Darken all final tines as shown m figure A5, 



EH 





Normal vtew of 
flange typical 
both s\dB^ 



Figure AS 

Outcome' You have drawn a primary auxiliary view of a symmetrical object, using 
one normal view for both flanges. 

STEP 6, Check your skills with the learner checklist. H you think you can complete this unit with- 
out aid or direction, see your instructor for evaluation. \f you had trouble with any part of 
this unit, repeat it. 
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STEP 7. Clean and store the equipment and material in preparation for the next unit. 
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BASIC SKILLS 
INFORMATION SHEET 



Many symmetrical objects with two angular surfaces can be described with one auxiliary view. One 
of the two angular surfaces must be projected and then drawn to represent the true shape of the 
angular surface. The auxiliary view should be given a note which reads. 'This view typical for both 
angular flanges/' 

Projection lines are always drawn perpendicular to the surface being projected* Use the foMowmg 
procedure to draw a line perpendicular to a given line: 

• Set your compass at any convenient radius. 

« Draw an arc through line AB. with any point C as the center point as shown in figure A6. 



• Label the points where the arcs intersect Irne AB with a "D" and ''E'* respectively, as 
shown in Figure 1 . 



Outcome: Yoli have drawn an arc through line AB. 

• Set compass at a distance greater than half me distance from point D to point E. 

* Draw equal intersecting arcs from points O and 

- Drsw an arc from point D above and below the line AB. ^s shown in figure A7. 




Figure A6* 



Ah 




Flgur« A7* 



Draw an arc from point £ above and below line AB, and intersecting the arc drawn in 
Procedure a, ^s shown in figure A8. 
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Figure AS. 

" Label the points of Intersection 'T" and "G" respectively, as shown in figure A8. 

Outcome: Vou have drawn equal irtersecting arcs Irom points D and E. 

* With your triangle, line up the two intersection points F and G and connect with a Wne as 
shown in figure A9. 



AI-- 




H B 



Figure A9. 



Outcome: Vou have connected points F and G with a line that is perpendicular to line AB and 
Intersects it at point C. 
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Evalualion Checklist 



OCCUPATION: Draftsperson 

TASK: Applying Drafting Concepts 

OPERATION: Draw a Primary Auxiliary View of a Symmetrical Object 



LEARNER 
CHECKLIST 
Did you: 

□ 

□ 

□ 

□ 
□ 



Criteria 

1. Prepare to draw a primary auxiliary view? 

2. Establish a reference iine? 

3. Transfer measurements from the object to the ai miliary 
view? 

4. Darken final lines and erase construction lines? 

5. Repeat steps 2 through 5 for the other objects on the 
worksheet? 



INSTRUCTOR 
CHIECKDST 
Did the learner: 

□ 

□ 

□ 

□ 
□ 



Instructor- 
Date 



83 



96 



ERIC 



Worksheet 

Project and draw a primary auxiliary view of the following objects: 



Object 1 



Object 2 



Object 3 
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Appendix D 

Student Activity in a 
Problem-Solving IVIode 
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student Activity in a 
Problem-Solving Mode 



TOPIC TO APPLY: 
Sentences 

HOW PEOPLE USE • Nucleai engineers use sentences to convey very technical data in a 

SENTENCES ON THE meaningful way. They use sentences to write reports to be reviewed 

JOB: by people such as subcontractors, the Department of Energy, and 

the Nuclear Regulatory Commission. 

• Playwrights use sentences to create dialogue between characters, 
given an outline of plot, staging, and costumes. 



YOU ABE ON THE JOB: You are a nuclear technician. Nucfear technicians help to find the best 

way to use nuclear energy to provide usable goods and services to 
society. They use the principles of English grammar to convey their 
data in a meaningful way. 



You work for Macay Engineering Consultants. You have received some 
raw data from a nuclear research specialist. The data concerns radio- 
nucleid travel time, the amount of time it takes for radioactive material 
to trave} through land. air. or water. 

The data has been collected for two dairy farmers^ tAr, and Mrs. Devoe- 
They five near a nuclear reactor that has just been found to be leaking 
radio-iodine (151 -iodine). 

This material, formed during the process of nuclear fission, has 
escaped the reactor The atmosphere is contaminated. With rainy 
weather, the gas condensed and also contaminated the grass— food 
for Mr and Mrs. Devoe*s cattle. As a result, the cows' milk is harmful 
and undrinkable> The Devoes want to know how long they will have to 
wait before they can safely sell their dairy products again. 

You have analyzed the data. Your results show that four days should 
have been sufficient time to get rid of the contamination. The milk 
should now be safe for the Devoes and for the community. 

Now you must write up the data and your analysis in report form. You 
will submit this report to Macay's Internal Review Board. It will then be 
presented to the Nuclear Safety Council and the iocai and national 
farm bureaus. They will make the final decision about the safety of the 
milk. 

If you do not make sense of your data for the reviewers^ they may mis- 
interpret your results; the Devoes may start selling their dairy products 
too soon; they and their customers could suffer the effects of radia- 
tion. If they wait too long, the Devoes could waste the products on 
which they depend for a living. 
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Important features to consider include the following: 

• listina the assumptions of your^xperiment 

• organizing your data 

• expiaining your data versus presenting it Reports must make sense 
of Information. 

• varying your sentence structure 

Now you need to categorize your data and outline the report. Then 
write the report using sentences to expiain the data. 

I 

DATA: 

radionucleid travel time (151 -iodine) = 24 hours to contaminate grass 

+ 24 hours to contaminate cows' milk 

maximum safe radiation allowed = .1 microcurie/lfter (mc/f) 

Amount of radiation found In milk 
Day ot onft of Devoe*« cows Recommevidatlon 

1 .15 mc/l Throw milk out 

2 .13 mc/l Throw milk out 

3 .11 mc/l Throw milk out 

4 .10 mc/l Throw milk out 



INFORMATION ABOUT A sentence is a group of words that expresses a complete thought. 

SENTENCES: This is also called an independent ci&use because it can stand alone. 

Every sentence contains two parts: a subject and a predicate. The 
subject is the part about which something is said. The predicate is the 
part that says something about the subject. A sentence begins with a 
capital letter and ends with a period. 

Four different kinds of sentences exist; simple, compound, complex, 
and compound-complex. A stmpte sentence contains one independent 
clause. A compound sentence contains at least two independent 
clauses joined by a conjunction. A complex sentence contains at least 
one dependent clause (a clause that does not express a complete 
thought) and one independent clause. And a compound-comptex 
sentence contains at least two independent and one dependent clause. 

A topic sentence states the controlling iciea of a paragraph; other sen- 
tences m the paragraph support the idea stated in the topic sentence. 
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Examples: 



sentence not a sentence 

Airplanes landed on the runway. landed on the runway 

or 

airplanes 



Sentence types: 

simple— compound — 

The dog barked. The dog barked, and the cat 

leapt. . 



complex — 

Although the cat ran away, the 
dog continued to bark. 



compound — 

Because the cat was frightened, 
he ran away, and he did not 
come back for two days. 



Topic sentence and support: 



Suzanne planned a very active day. She would awake at 7:00, She 
would work from 8:00 a.m. 5:00 p.m. and run from 5:30-6:30 p>m. 
Then, she would eat. and finally, she would go to bed. 



HOW TO WRITE YOUR 1. Title your report so that people will know the topic. 
REPORT: 



2. Write a topic sentence for each of the two categories provided: 

* amount of radiation 

* recommendations 

3- Select relevant data to support your topic sentence In each para* 
graph. Remember to not just list your data. You must explain its 
meaning. 



4. Write a concise introductory paragraph outlining your report. Note 
any assumptions and other information the readers should know 
before continuing {e.g.. background). 



5. Summarize your findings in a final paragraph. 



6. Edit* combine* and order your report according to the following 
outline: 



• introductory paragraph 

• topic sentence about amount of radiation 

• explanation of data about amount of radiation 

• topic sentence about your recommendations 

• explanation of how the data supports your recommendations 



Proofread grammar spelling, punctuation* and data. The outcome 
for the plan of action that you recommend depends on your ability 
to communicate it effectively. 



ONE POSSIBLE 
SOLUTION: 



Report on Level of Radio-Iodine Found In Devoe's Cow's Milk 

RadloHodfne (gas, 151-fodme) leaked from a nuclear reactor near the home of Mr and Mrs. 
Peter Devoe. After a rain, the gas took approximately 24 hours to condense and contaminate 
the surrounding area. Radlo-iodlne could be detected in the milk of Devoe's cows 24 hours 
later A specialist brought data about this matter to our consulting center for analysis and 
further suggestion. TY\o assumption made is that the contamination found in one cow's milk is 
the same as that found in that of other cattle at Devoe's farm. I submit the following findings 
and recommendatlns. 

By the fourth day of testing, the radiation found in the cow's milk was within an acceptable 
standard of .10 microcurie per liter On day one. .15 mc/l of 151 -iodine contaminated the milk. 
By day four this amount had significantly dropped to .10 mc/l. This decrease was most sub' 
stantial at first, dropping .02 mc/l from day one to day two and then again .02 mc/l from day 
two to day three. The decrease from day three to day four was smaller (.02 mc/l), Th'is^ sug- 
gests that the concentration of radiation in the milk is approaching its normal leveL 

Two specific forhns of action are recommended to assure the safety of the Devoes and their 
Customers. The firsi taconmendation Is to throw out the milk from the first four days. The 
second involves throwing portions of the milk into separate rivers to disp!srse the radiation. 
Thus, the hazard to all people involved should be minimized. 

Based on the data provided above^ particularly the present sate level of radiation In the cows 
milk. Devoes should be advised to continue selling their dairy products. Thn contaminated 
milk of the past four days should be disposed of by the specialist. 
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Guidelines for Writing One Type of Student Activity 
in a Problem-Solving Mode 

Example 

L Sections 

A. Topic to Apply: the academic topic being used 

B. How People Use (academic topic) On the Job: two examples of how others use the 
same academic topic in their work 

1 . Use occupations that relate to your vocational program 

2. Use occupations that are not similar in type or in job level 

C. You Are On the Job 

1. Describe the occupation 

2. Describe ''your" position within the occupation 

3. Describe the situation 

4. Describe "your" part in the situation 

5. Give a specific description of "your" problem 

a. Involve 
—decision making 
— analysis 
—problem solving 
— categorizing 

— calculating 

— setting priorities 

b. Plan for students to complete the problem in 20-30 minutes 

c. State what the outcome and the possible consequences will be 

D. Information About (academic topic] 

1. Review or present the basic subject matter that students need to solve the probtem 
such as definitions, formulas, etc:. 

2. Give information that is relatively concept-oriented rather than occupation-oriented 

E. How to (do) Your (task) 

1. The Process 

a- Break down the problem and provide sequential directions for the solution 
process. 

b. Atlow space to work out the solution^ the amount of space depending on the 
concept/activity 

c. Give guidance in reaching the solution if the process is difficult or complex 

2. The Product 

a. Provide for closure to the activity 

b. Tell the student what to do with the solution in concrete terms 

c. Explain the real consequences and why they are important 
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F. One Possible SoluEion 



1 . The Process 

a. Give the method wh9r that leads to one correct solution 

Give a "sample of a process that leads to one of several acceptable solutions (H 
that is suitable) 

2, The Product: Show a completed product (for example, show entries on a form to be 
submitted to another department for further processing) 

Characteristics 

A, Consumable 

G- Self-contained 

C, No more than six pages long 

Does not require out-of-class work 

Does not require materials not normally found in the Classroom for that subject 
F. Is written at the 9th grade level and according tp development guidelines 
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Appendix E 

Quality Control 
Checlclist 
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Quality Control Checklist 
Example 

^^nerat Principles 

The quality controf reviewer should focus on the following central objectives of module 
development: 

• Explain the steps and procedures carefully so that the trainee understands what to do 

• Provide clearly and simply for application of the procedures to give the trainee practice 
» Render the entire module readable at an Sth-dth grade level 

The general pattern of modules is to explain to the students how to do a procedure, show 
them how to do it. anct— to the extent possible— prompt them to practice it on the forms and 
records in their Worksheet Package, It Is important to: 

• Provide explicit instructions 

• Ensure that the practice exercise is f^onsistent and complete 

• Give an example of each desired outcome 

Careful editing and proofreading of the module is essential Grammatical, spelling, or typo- 
graphical f^rrors constitute learning obstacles for students. Quality control reviewers must be 
"picky" and perfectionistic. 

Component Parts ot the Module 

Checklists are provided for each of the module components in turn, 

1 . Task J\x\e and Module Title 
Is brief and to the point 

Summarizes all that is done in the task or module 

Begins with an imperative 

Contains only one verb 

2. Oblectlve 

a. What will you do 

Provides a more detailed version of the task title 

Includes all oper«itions in the task 
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Includes underlining of form names 

What you need 

Lists the contents of the Data Sheet Package, in the same order 

Has a hyphen preceding each item 

Omits underlining of form names 

c. How well 

Teil© the observable outcomes if the task done correctly 

First sentence (only) begins with "So that'* 

Includes underlining of form names 

Forms one flush line of typing 

Introduction 

Tells the trainee what he/she will do [but doe£ not restate the "What You Will Do'' 

paragraph) 

Relates the action to the end-product of the task and how the end-product is used 

Explains the purpose of the lask 

Relates the task to other tasks, if possible 

Explains the relationship of the module to others In a series 

Includes the 'Turn to the CRT" paragraph 

Materials You Need 

Lists supplies, such as paper and pen or pencil, needed to complete the module 

Lists under the heading "Worksheets*" the contents of the Woikshefjt Package, in 

the same order 

Omits underlining of form names 

Words to Know 

Includes only words listed in the glossary 

Lists words In alphabetical order 

Introduces the word list by a standard statement 
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Body of the Module 



Reflects the task analysis accurately, though possibly reorganized and/or 

resequenced for the proper alignment of component parts: operations, steps, and 
procedures 

Follows the structural number system as given: 

1st digit— task number 
2nd digit— operation number 
3rd digit— step number 
lower case letter-- procedure 

For example, Step 45.1 .1 indicates the forty-fifth task, first operation, first step. 

Is not unwieldy for students: i.e.. not over 20-30 pages. (If a module needs to be 

split, the split should be made at ths operation level with neither resulting module 
being shorter than 10 pages.) 

Is page-numbered independently of the introductory and CRT sections of 

the module 

a. Operations 

Are collections ot undeniably related steps 

~ Are stated as a title (with significant words initially capitalized and with no 

end punctuation) 

Are boxed 

Imply an outcome 

b. Steps 

Direct the main actions t^ie trainees must take to complete the operation 

May describe conditional actions^ in which case the sentence begins with "if;" 

for examptSr *1f the totals do not agree, prepare a reconciliation worksheet." 

Are followed by "Here is how:" if they are divided into procedures 

c. procedures 

Take the "naive learner" through each step clearly, carefully, and gradually 

Provide for a logical flow 

Avoid gaps or assumptions requiring a cognitive leap by the trainees 

Give specifics and examples 

Direct only one action 



Are illustrated when the verbal message can be complemented by a graphic 

Provide a completed form as an example when necessary 
Present lists oi data in tables 

Work from the general to the specific, (For example, refer to form, section of 

the form, column, tine or space, and then the practice exercise reference.) 

Readability Considerations 

The developer: 

Writes in a. direct conversational style 

Writes at the8th-9th grade level according to the Gunning readability formula 

Writes short, single-topic paragraphs 

Uses short, simple, concrete^ familiar words te,g.i "job/' **use") rather than complex. 

unfamiliar ones (e.g., ''occupation/' "utilize") 

Makes directions as clear and explicit as possible 

Introduces new vocabulary terms gradually, one to a paragraph, rather than an at once. 

Using short and simple words, provides a clear and complete definition for each 
new term* 

™„ Introduces only one variable or one cor«cept at a time 

Uses active verbs; avoids the passive voic« whenever possible 

Avoids compound sentences 

Avoids "there is/* "there are'' and "it is'' 

Avoids connectives like "therefore" and "however" 

Omits unnecessary words 

Uses clear and gramnnaticaily correct pronoun referents 

Uses dependent clauses only if they are short and necessary 

Breaks up text by lists, tables* and other similar techniques whenever possible 

If an important word is difficult, places th« difficult word in a context that is simple 

and clear 

^ ^ Uses words consistently throughoul the module 
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Editorial/Format Considerations 

The developer: 

Underlines the titfes and numbers of al! forms where they appear in the text. Does not 

underline form titles in the task title or in the operation boxes, 

References specific Data Sheets and Worksheets to be used in the practice exercise 

as follows: {Data Sheet C) or (Worksheet 2), 

Uses lowercase letters for generic words, such as: 

- employee 

- time card 

- paycheck 

Example: Post the em ployee number to each time card, 

Uses an Initial cap for names of all forms when they appear in the text with the 

exception of forms that are usually referred to by generic title* such as a time card* 
a memo, an invoice* or a paycheck 

Writes all column, line* and space titfes in ALL CAPS 
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BASICS ORDER FORM 



BILL AS LfSTED BELOW 

□ Bill Me 

□ Bill My Agsncy/Orgflnlzatlon on 

PxjrchaM Order no 

□ Purchaflerng Order Enclosed 



□ Confimiing RO. to Follow 



REHlTTANCe 

□ S 



.U.S. encrased CK no. 



(payable to itie Nalionai Centvr for Research m 
Vbcational Educalion) 
Payable on receipt of rnvoice 



CHAflOr TO MY CRBOrr CARD □ □ 

Expiration Oata , 



Cradit Card Number 



Name on Card fPrint or Type) 



mo. yr. 
U.S. 



Amount 



Authorized Signature 



Data 



Telephone Numbet^ 
Agreaing to pay the sum. set forth to the bank which Issued the 
card in accordance with Ihe tarms of tha credit card. 



BILL TO: 



SHIP TO: 



Agency 



Agency 



Name/Tilie 



Nanne/Title 



Stroet Addr^s 



St real Address 



City 

Order 
Authortead 



Siata 



ZtP 



City 



Signature 



State 

OFFICE 

USE ONLY Date 



Zip 



Data 



Authorization 



Order No. 


Title ; . , 


Unit 
Price 


Ouantity 
Ordered 


Extended 
Price 


SP300A 


The Brfdgar't Guide (includes) 


$ 75.00 






SP300AA 


Implementation Guide 


-10.95 






SFdOOAQ 


Primer of Exemplary Strategies 


11.95 








Improving the Qasic Skills of Vocation a l^Technical Students: 
An Administraior's Guide 


12.00 








Iniegration of Academic and Vocal ional- Technical Education: 
An Administrator's Gutc^e 


14.00 






SP300AC 


Pravide for Basic Skills 


7.95 






SP300AO 


Roadslgnsfrom Research {black-Mne masters) 


14.95 






SP300B 


intradudloR lo Baslca (videocassatte^VHS) 


25.00 






SP300C 


Roadiigr«t from fleaaarch {set of 4 posters) 


20.00 






SP300O 


Instructional ProQrun Developfiiant (includes) 


50.00 






SP300OA 


1 n struct 10 nai Maieriats Development 


13.95 






SPaOODB 


Supplemental instructional Resources 


7.95 








Assist Students in Achieving Basic Reading Skills 


5.00 








Assist Students In Developing Technical Reading Skills 


7.50 








Assist Students in improving Their miting Skills 


4.00 








Assist Sludent? in Improving Their Oral Communication Skills 


5.50 








Assist Students in Improving Their Math Skills 


6.50 






SP300E 


Targeted Teaching Technlquaa (rncfudes^ 


50.00 






SP300EA 


Techniques for Joint Effort: The Vocational-Academic 
Approach (wiih audio cassetted 


13.95 






5P300EB 


Technique fof^ Management: Time for Learning 


7.50 






SP300EC 


Technique for Remediation: Peer Tutoring (with audiocassette) 


13.95 






SP300ED 


Technique for Computer Use: Software Evaluation 


7.50 






SP300EE 


Technique fof Individualization: 
T^te Academic OeweloP^er^t Plan 


3.9^ 






SP300 


BASICS: Brfdging Vocational and Academic Skltta ^compiaie set 
at 10% discount) 


193.00 







^Obtain additronai coPies try contacting American Association for Vocational 
Instructk^nal Materials (AAVIM). 120 Dnftmier Engineering Center. Athens. 
GA3D602. 
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Sub Total $ 

(loss % discount 

as applicable) Minus 

TotBi $ 



